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ABSTSACT ^ X 

This s^jady is an assessment of the effect of three 
criterion mastery levels and aptitude on the achievement, retention, 
and attitudjjs of seventh grade students using a population geography 
texti. The three criterion levels used were 90 percent, 80 percent, 
arid 70 percent of the correct responses on each of lessons in 
"Population Growth in the United States and Mexico." Aptitude wa^ 
measured' by a word meaning text. Aptitude was a major independent 
variable because of the premise that mastery procedures may overcome 
achievement difficulties of low aptitude students. Contrary to most 
of the^ literature on mastery learning, the results indicate that 
mastery on formative exercises did not contribute to higher levelj^ of 
achievement on the summative test. The study also failed to show that 
achievement, retenti*on, or attitude toward the unit differed among 
the three criterion groups. The study confirmed that previous 
knowledge, as measured by a word meaning test, was 'a more potent - 
factor 'In achievement tlian were differential criterion levels. 
(Author/DE) ^ ^ 
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FOREWORD 

This study was' undertaken as part of ^the continuing 
research and development of the Geography Curriculum, Project , 
University of Georgia. 

The content focus of the Geography Curriculum Project ^ 
Is the preparation of supplementary units for the elementary 
grades, emphasizing the organizing concepts of^ the dlsclpllnje 
of geography The research focus Is. the testing' of some 
psychological construct of learning, such as the nature, of 
concepts, Ausubel's recepfefcon learning, piodel^ Bloom's 
mastery learning, or Bruner's discovery hypothesis, under 
* normal conditions of school Instruction* 

The Geography Curriculum Project thus serves as a small / 
research and development center, Jt develops net/ materials 
and measijrement Instruments, field tests and evaluates^ 
materials, , and facilitates the' training of doctoral students 
In geographic education. 

The Geography Currlqulxam Project was Inlti^^ated as a 
result of a study of geographic content In elementary social 
science texts, manuals, and study guides. The evidence 
Indicated that elementary geography Is primarily presented' as 
a discrete body of facts, with little attention to the "^ 
organizing concepts of geography which help to analyze. Inter- 
pret and Integrate physical and cultural phenomena. The 
development of systeiriatlc geography units helps to clarify 

OMNNi 



jthe teaching of geographic knowledge and concepts. The 
research emphasis answers questions relating to the 
structuring of mjaterials and their use in teaching geography. 
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CHAPTER I 



PURPOSE, BACKGROUND AND HYPOTHESES 



OF THE STUDY 



■ «3 



This study is an assessment of the effect of ^ three cri- 
terion mastery levels and aptitude on the achievement^ re- 
tention/ and; attitude of seventh grade studeiits using a 
population geography text. The three criterion levels used 
in this study were 90%, 80%, and 70% of thejcorrect ^responses 
on each of 41- lessons in ^Population Gro^h in the United 
States and Mexico . Aptitude was measured by a word meaning 
test. Aptitude was a m^jor independejtit vari^le of the 
study because a basic premise of mastery learning is that 
mastery procedures may overcome achievement difficulties of 
low aptitude students. ^ 

This study, like 'other mastery learning treatments in 

social studies using anthropology (GaLines, 1971) and geogra-_ 

phy materials (Jon^, 1974; Pagan, 1975; Myers, 1975), did 

not find that mastery on formative exercises contributed to 

higher levels of achievement on the summative test, a finding 

contrary to most of the literature on" mastery l^arnxng, as:;^ 

described <>in the review of literature. The study ^Iso failed 

to* show^hat achievement, . retention, or attitude toward the 

♦ 

unit differed among the three criterion groups, a finding 



speeifically contrary to that reported by Bloclc (1970) with 
a four^day mathematies ei^pariment ♦ The study confirmed that 
previous knowledge^ as measured by a word meaning test^ was 
a more potent factor in achievement th'an were differential 
criterion levels. '.^ • * 

Babkground " 

Central to the history of formal education ha3 been the 

.e- . . \ " ■ « 

problem of how to approach instruction systematically so that 

.7 ^ - 

most studerits can learn what schools assign; Efforts to im- 

prove student school performance have been rioted since the * 

formulation of St. Ignati^^s Loyola's Ratio Studiorum ; (Fitz- 

Patrick^ 1933) to present day mastery learning processes 

■ c 

(Bloom^ 1968). Y@t despite advances in educational psy- 
' chology and the investment of immense amounts of money ^ time# 
and effort r every year a large proportion of students 
achieve at low levels ^f performance or altogether fail to 
sucqeed^in school tasks. Low perfbifmance is cumulative^ so^ 
these students increasingly fall behind i^n their school per- 

formance. The criticism of such educational shortcomings ^ 

» 'J 

however, goes on in an atmosphere of frustration and futility 

because therei is no agreement on how correction is to be ap- 

\ 

plied (Pindley, 1972). / 

There is no general plan or correctioii because educa- 
tors disagree considerably on what the central purpose of 
formal education sliould.b? (Bigge, 1972; Biehler, 1971). 
Some maintain that -it is the. intellectual development of the 
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child' or the cultivation of his cognitive competence '(Baglay^ 
1938; Educational Policies CoiRmiasion^ 1961; Ebel^ 19-72). 
Others give priority to a child's personal and social devel- 
opmentr his feelings of self worth and happiness ^ and his >^ 
sense of belonging and security (Wilhelms^ 19§7) . * 

Those who promote the intellectual approach to education 
tend to support; conventional school systems and practices and 
to seek educational reforma through successive improvements 
in. tradition^^ materials and instructional methods. Those 
who give priority to a pupil '^s feelings and adjustment tend 

' < ^ 

to favor flexibility and fr^e^om for pupils teachers ^ curri- 
culiam^ arid procedures. Many advocates of this latter oraen-- 
tation favor getting rid of textbooks ^ tests ^ grades ^ and 
conventional classroom arrangements (Ebel, 1972) . 

A discussion of these two extreme approachies to educa- 
tion^ from a frameworJs: of systematic analysis, is' given by. 
Smith, Stanley, and Shores (19571! under the labels subject 
matter and activity curriculum. Many aspects of the activity 
curriculum have been revived in recent years under such broad 
terms as the humanistic school (Krugef, 1974) and the op^n 
school (Bercheck & Tauss, 1973; Haynes, 1973). In 1970, 
Barth and Shermis attempted to relate these divergent trends 
specifically to social studies under the three categories of 
citizenship transmission, socill science, and reflective 
^inquiry. 

Within the two orientations, intellectual or child cen- 
tered, there is considerable diversity among the advocates 
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of either outlook., VJhether the orientations termed intel- 
lectual.or humanist, conservative or progressive, scholarly 

v'or reformist, structured or unstructured, or formalistic and 
naturalistic, there are iinportant differences between points 
.of viev/ about the educational process wit:h important consee* 

* quences in the choice of methodology and in results^ (Jarvis 

, & Rice, 1972) . 

" To these di;§ferences in philosophic premises about the 
nature of knowledge and psychological assumptions abqut the 
process of learning may be attributed .many of the differences 

in ' educational theory and practice and the often ^(consistent 

* 

, application of reform -effprtfe. In the current scene, for 
'example, advocates of comj^etency based education concurrently 
^ accept the principles of Thorndikian (1906) ajid Skinnerian / 
(1954) scientific educational management as jr^icated by 
behavioral objectives and operant conditioning, while espous- 
ing a greater amount of freedom for the child! and teacher in 
developing an emergent curricultam. 

These contrasting methodologies, have been described 
by Jarvis and Rice -(1972) as formalism and naturalism. A 
formal approach to education emphasizes the transmission of 
subject matter ana;:s.ef f icient teaching methodologies con- 
tl-olled by the teacher. The natural approach emphases 
the growth of the ^hild and learning methods emphasizing ' 
child activity. /Formalism asstames that rationality is bas?ed 
in knowledge, while^ naturalism places more emphasis on 
emotions and sentiments and individual expi^ession. 
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,5 

^ In the nineteenth century^ formal methods dominated the 
American educational scene ^ despite chil<^--centered Approaches 
adopted from Pestalozzian coneepts (Jarvis & Rice^ 1972). 
The Lancastrian system^ in particular^ was immensely popi^Br 
in the early part of the century^ combining elements of eco-- 
nomic efficiency^ with clearly defined and sequenced learning 
ptdeedures^ i(Cubberly, 1934).^- In the twentieth century^ fo-r^ 
malism has prevailed in school practice while natural3:stic 
methods have dominated pedagogic theory. However^ the Pro- 
gressive Movement embraced both lEormalistic cind naturalistic 
approaches. ' Formalistic approaches included connectionist 
psyckology (Thorndike, 19^24, 1932) and self-tutorial programs 
(Washburne, 1926% 1940) . The most popular legacy of Progres- 

\ sivism, however^ was^ naturalistic and included the project 
method (Kilpatricfe, 1926) and the child-centered school (Rugg 
^and Shumaker^ 1928). 

Formalism is most frequently associated with an elitist 
educational viev?. Of contemporary measurement psychology 
and tReorists in the United States^ Ebel K1972) is one of the 

s most articulate spokesman for a highly* intellectual approach 
to^ education f with schools serving as a screening mechanism 
for social purposes. From his pers^p eqtive^ a good schod^, 
will not try to banish failure. He affirms that "t^enever 
"goals are reasonably challenging and standards reasonably 

' hicjh. failure are bound to occur. Kept to a minimum they 
constitute a valuable part of a[ person's education" (1972^ 
p. 48)./ He suggests that one reason so few achieve 
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axeallence is an over-^coiomitment to a uniform program of gen- - 
eral or liberal education for all. » ' . 

In contrast to this elitist approach to education, thejre 
is the idea that schools should exist without failure (Car- ' , 
rollr 1963? Bloom, 1968). Proponents of this approaph more 
readily identify themselves with naturalistic approaches. 
Some advocates of ^formal. approaches use educational technol4 
ogy as a means of elimina|:ing^ fai^re and bringing High per- 
formance levels to alL students, notwithstand^g differences / - 
in individual "^aptitude. Basically ^ this ia one premise of 
compensatory education, tfiat diagnostic and prescriptive in- . 
struction management systems will reduce,- if not completely 
eliminate, the learning difficulties pf children, tradition- 
ally attributed to differences in aptitude. ^ ' \ 

Many compensatory educational efforts have been directed 

fl * .... 

to environmental and social factors^ beyond the school (Best, 
1974; Kapenzi, 1972). Other approaches have been in the'- 
naturalistic tradition, focusing on the self -concept of the 
learner (Maslow, 1968). There have also been a\variety of 
structured school programs in the forma^ tradition, ranging « 
from DISTAR, Direct Instructional System' for Teaching Arith- 
metic and Reading (Bereiter & Eagelman, 1966) and the Pea- 
body Kit (Dunh & JHorton, 1966-) at the pre-school level to 
programmed instruction (Skinner , 1954) , -IPI, individually / 
Prescrib^dlnstruction (Glaser, 1968), anfi CAI, Computer ^ 
Assisted Instruction (Atjcinson, 1968) at the high schpol 
level. It is in this compensatory approach that the concept 

• I 
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» of mastery learning was introduced by Bloom in 1968, with the 
claim that iinder cippro^riate instructional conditions vir- 
.tually all students can learn to a high^evel most of what 
they are assigned to laarn. 

' Supporters of mastpry learning allege that unsuccessful 
ahd unrewarding school learning experiences -can be countered 
within the. -context of ordinary group-based classroom in^truq- 
tion (Bloom, 1968; Block, 1971) . . Although, there .q|re a nimiber 
of cohtemporary mastery learning, strategies, according tq 
Blodm (1974) there are four common characteristics: system^ 
atic instruction^ .feedback-correction, adequate time to 
achievte/ and a clear mastery criterion. Furthermore^, all be- 
.gin with the assiamption that such steps will help all, or 
almost all, reach a high level of achievement. 

^he ^ea of mastery is not new to American educational 
theory or practice, even though the specific terminology 
mastery learning was not coined untilr 1968 by /Benjamin Bloom. 
Earlier examples of mastery learning with specific operation- 
al procedures are found in the Burk Plan of Individualized 
Instruction (Washburne, 1940)^ the Winnetka Plan (Washburne, 
1922) the Morrison teach- test-reteach scheijja (Morrison, 
1926) , and programmed instruction (Skinner, 1954) . However, 

it was BlooiTf who -forniul^tep the title mastery learning, a 
• • ✓ 

new and more dynamic slogan for an old idea. 

The development of Bloom's mastery learning instruction-^ 
al model was related to the idea of compensatory education, 
of which Bloom ti965) was an early advoca^. Compensatory 
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education became the watchword of the r'efojnn movement of the 
1960s, in which the pliAht of the disadvantaged student, 
usually of a minotity group status and poverty-stricken, was 
brought to national attention. Some of the most important 
federal legislation passed during this reform period included 
the Civil Rights Act and! the Economic Opportunity Act, both > 
of 1964, and the Elementary and Secondary Act of 1965., These 
federal measures had powerful implications for all Teve^-S of 
the public school, resultintr i^^ a myriad of compensatory pro- 
grairfs for disadvantaged students (Gwynn & Chase, 1969). a 
One of the best known compensatory, plans was the Head 
Start Program, created under the Economic Opportunity Act of 
1964. The treatment of the disadvantaged child was first 
brought into fpcus by this pre-school summer program for c 
poveirty-stricken five and six year olds. A brief and inten- 
sive summer session was designed to provide children formally 
with what the middle class child received as a matter of 
course, kowever, most compensatory schemes, whether with 
Head^tart at the elementary level^or with Upward Bound at 



the secondary lev^l, failed to meet their objectives. 'Ac- 
cording to Findley (1972), compensatory programs .such as Head 
Start exemplify an educational panacea, and it is his thesis 
that American education suffers most from oversimplified * 
panaceas to inherently difficult problems. 

^ke abandonment of "compensatory" terminology to avoid 
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its condemnatory* undertones was successfully achieved by 
Bloom fn 1^968 whea he proposed mastery learning as a more 
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acceptable slogan. Nevertheless^ .the central focus of mas- 
tery learning did not change from the major objectives of t 
compensatory education — how to helf) all pupils attain success- 
ful arid rewarding school learning experiences . To some of ' 
those favoring- excellence-^in education, mastery learning only 
represents another panacea in the history of Ameripan educa- 
tion which some educators erroneously believe "could lead 
education to its promise'd land" (Ebel, 1972). ^ | 

Bloom deriyed the theoretical base, of mastery learning 
from Carroll's (1963) conceptual model of school learning .y 
In turn, most other contemporary mastery .learning approaches 
derive their strategies from the Bloom model. Whether grteup-\ 
based or incjividually-pacjgd, mastery strate^es are >uilt on 
the premise that the reason why many children, especially 
those from underprivileged backgrounds, do poorly in school 
is largely due to the lack of sufficient time and quality of 
instruction. Mastery procedures are designed to provide the^ 
learner with the needed time and a higher quality of instruc- 
tion through feedback-correction procedures . 

The assumption that all children expensed to mastery * 
lear^ng will benefit to the point of eventually becoming 
avejfage, if 'Jiot above average, in achievejn(ien^ ignores some 
significant aspecjLS of the nature of differ«j{ces in ability. 
The hope that the many children in the bottom half will 
equal many now in the top half is an unrealistic expectation 
(Biehler, X971). In any mastery learning ^scheme, » it appears- 
very difficult to provide extra advantages for the t)ottom 
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« * * * *■ 

■ : ' . * 10 

group Qf students that will not also affect the top g^roup. 
It seems that the same relative amount of opportunity which 
.existed in the"" first place will be • maintained^ regardless of 
the^mastery strategy. o In fact^ if mastery pro'cedures Tprovide'^ 
a better quality, of instruction^ it is likely that the higher 
aptitude student will also benefit; thus the entire distri-- 
bution of achievement will be shifted upward, leaving the 



same relative distribution.* . * , 

Most, mastery learning studies reported in the literature 
attribute incareased performance to mastery strategies. How- 
ever, therfe are earlier studies using a mastery format, 
without, the label, which show contradiotdry findings. / It is 
questionable, based on the large literature dealing with per- 
formanqe and individual differences (Cook^ 1969; ponlon, 1970; 
Duchastel & Merrill^ 1973), if auy mastery strategy can ever 
homogenize performance. Even under optimum IPI (Glaser, 
196^) and'CAI (Atkinson, .1968) instruction, the .most able 
students were able to achieve five times as much as the slow- 
est situdents. Thfe^e findings incficate that the less able 
Students or the botto§ half , achieve less than the 
higher aptitude students. ^ 

The present state of mastery research indicates tha\ it 
has not systematically examined the various variables implic- 
it\in any learning arrangement. Variables of the original 
Carrisill^odel as idelxtified by Rice (1973) require systematic 



examination to establish evidence to confirm mastery learning 
allegations. Generally, proponents of* mastery learning have 
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adopited a poremical approach rather. than a researqh apptoach. 
The tone of the two books edited. by -Block (1972, 1974), a 
majors? proponent of mastery f earning, is characterize^ by 'ad- 
vocacy more than ai^" experimental attitude,' The studies are 
also single studieis with no freplication/ so that the findings 
ar^ based on a series of discrete studies rather than a sys-^ 
tematic bpdy of knowledge. Much of the mas^te'ry learning re-"" 



search \^§_i:dJ)orted by^Kim (1970, 1971) and Block (1972, 1974) 
is based u^on crude comparisons of mastery with non-mastery^ 
procedures. While such studies point to* the superiority of 
a .iflastery approach, the ^procedures are not ^uffxcxently"de~ 
scribed in most cases to permit clear identification of the 
treatment variables . . \ 



One of the least considered variables in mastery has 
been aptistude, the attribute most central to the discussipn 
of mastery learning and its relation' to achievement by lower 
ability fetucjents. If mastery learning is tp function as a 
corrective or compensatory mechanism for lower aptitude stu- 
dents, it is essential that the mastery procedures utilized 
not merely raise, mean performance^ of a class, but specifi- 
cally raise the performance of* Ibwer aptitude students. 
Furthermore, it is necessary to know what criterion level 



facilitates achievement of lower aptitude students. A high 
level of mastery, e.g^, 90%, might not be as elective as a 
lower level, e-^g., 70%, if it discourages pupil participa- 
tion. Presently there is no evidence to indicate the optimal 
procedural elements of presentation and correction by subject 

• . - • ■ J ■ 
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age, or aptitude. Consequently, it was decided ^to examine 
the aptitude of studen,ts from the ^Standpoint of differential 
criterion levels' and the interacly-on effect of these t\^ dn-^ 
dependent variables upon student ^hievement, Retention ^ BHidi 
attitude. .The objiBctivesl and research hypothesis of this 
5tudy ar^ specified below. * 



Objectives and Research 
hypotheses 



This study had several objectives. The first major 
objective was to ascertain if differenit criterion ieTJ'els 
helped children'^ perform at a higher level as measured by 
t}^e number of resgonses on ah achievement test. Th^ second 
majpr objective was to^scertain the relation of vocabulary 
levej. to treatment criterion. These major purposes con- 
tributed to the selected objectives |s^ stated belo^: 



t 



1. To test the effect of 90r#Pjf and 70% criterion 
levels opi: 



a. student achievement^ 

b. * retention/ and 

c. attitude^ 

2^ To test the effect of vocabulary on: 

a. student achievement ^ 
/ b. retention^ and 
c. attitude. 

3. To te^t. the interaction of vocabulary and 
trea^tment on: 

a. , student achievement/ 

b. . retention/ and 

c. attitude. 



/ 
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There, were tyo independent and thrfee dependent varia-^ 
*bles in this study, • ,;rbe two indeperiderit v^riiables^ were cxi- ^ 
terion level and aptitude. For purposes of' this study, these 

\ • ■ ' ' ' . ^- : 

two terms are defined as follows:, critter ion level is a pre-*, 
determined percentage of correct -responses ^quir^d for 
J master^; aptitude refers to an. achievemetxt s^'core on a vpcabu- 
lary test (Sep^" Definition of Terms/' p. 18K * 
The teAi ''mastery" would "seem to imply a perfect per- 
formance l^el of 100% or a high performance level of A5%. 
Evidence indicates that eVen a select college population re- " 
sents the requirements of perfect mastery in a learning 



sequienc'e (Sherman, 1967; Healej & Stephenson, ITlSy. Block 
(1970), however, is the only investigator who has, e^ji^mined 
the affect, of different criterion levels — 95, .85, 75, and « 

. , . / ^ ; ' / 

65% — on various cognitive and affective variables. He foun^J ^ 
that tfee highest"^ level of 95% facilitated achievement but 

s 

that the 85% level contributed to a better mix of sustained ^ 

I 

interest in the siibj^ct -and achievement (See "Review of 

h ■', . ■ ■ 

Lijterature," p. 65). Block was , not concerned with the prob- 
lem of the low aptitude student, a major focus pf this study, ^ 
.and did not \ise an aptitude measure as a^ concomitant variable. • 

^he investigator. therefore selected the 90, 80, and 70% 
levels for this study on the basis of experience .and refer- 
ence to other studies. It was known beforehand that the 
sample in this study would consist of a large nximber *of low 
perfor^^cing students, as- measured by a vocabulary score. 
Experience as a teacher with low aptitude students suggested 



that the investigator not select a criterion level so high 
that it would adversely affect motivation and depress inter- 
est in the study/ A high criterion level of 90%, slightly 
below the highest used by Blocks seemed to be a good inter- 
mediate level in terms of his findings as well as conforming 
to the common criterion used in below-college level studies 
of mastery learning. Even though at first glance higher 
levels might appear to be appropriate ^ the investigator con- 
cluded that the 90^ 80^ and 70% levels were reasonable levels 
for the objectives of this stu<^y. Criterion levels the treat- 
ment variable of the study ^ was utilized to determine the 
e:ictentr if any^ to which differential performance levels fa- 
cilitated achievement f in particular for low aptitude stu- 
dents. 

The second independent variable^ aptitude^ was considered 
^ a critical variable of this Study, Mastery learning propo- 
nents claim that the maintenance of a high criterion level 
on formative exercises help lower ability students to over- 
come learning difficulties^ customarily attributed to ^ow 
aptitude / and to attain high levels of achievement on summa- 
tive posttests. While studies comparing mastery with non- 
mastery procedures report an increased number of students 
achieving to hiigher performance levels ^ there is a lack of 
evidence to* substantiate the claim of mastery learning that 
mastery procedures overcoihei achievement deficiencies related 
to low aptitude (See "ifeview of the Literature/' pp, 53-58). 
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.The three dependent variables were aQhieveraent, teten- 

• • « ' r ^ * 

tlon« and attitude. Achievem^tf^^ the first cognitive criter- 
ion^ is most frequently used by schpols to measure learning 
(Ebel/ i972) • Data on achievement reported by Collins (1970)^ 
Kim (1970)/ Block, (1971), and Kersh (1971) ppint to an in- 
creased percentage of students attaining* high summative 
achievement levels when required to m^inta^n selected per- 
formance levels throughout highly sequential mathematical 
content. While these studies suggest a strong relationship 
between the maintenance of a prescribed criterion level dur- 
ing sequential learning^aftd final achievement, only Block 
(1971) has" investigated which performance levels maximize 
achievement for eighth graders studying matrix. algebra. Thip 
researcher thought it important to ascertain in cettain per- 
formance levels facilitated learning for lower aptitude 
.students studying social studies, a less structured content 
area than mathematics. 

The second cognitive criterion, retention, is defined 
by Brownell (1948) as the ipaintenance of skills or knowledge 
with no practice after the learning's completion. Block 
(1970), Kersh (197/1), and Romberg/ Shepler, and King (197J0) 
reported a significant relationship between' the attainment' of 
certain performance levels and retention. These studies sug- ^ 
gest that requiring learners to achieve to performance levels 
they might otherwise not attain will have a positive affect ' 
on retention. Also, Block's findiivgs indicate that particu- 

lar levels may maximize retention. It was decided to examine 

- t 
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tho relationship between the maintenance of certain criterion 

levels and retention ^ as well as the interaction effect of 

those ^ two variables on students of varying aptitudes, bU'- 

pecially those of lower ability.. 

It is conceded in .the literature that there is a rela- 
tion between treatment and attitude (Shermanv 1967? Sheppard 
& McDarraotr'* 1970). It sugges'ts that the attainment of a high 
criteirion level is related to a feeJfing of the student that I 
he is achieving more adequately (Feather, 1966)* For example 
if a learner is required and assipted- to maintain a criterion 
level throughout his learning that .he might not attain given 
his previous ^earning ""predispositions, a positive change 
toxi^ard learning might result from the fact that he le'^rned 
much better than expected. Hoxvever,' the. effect of stringent 
performance levels on intermediate grade students^ of lower 
ability ^is still unknown. Therefore, an investigation of at- 
titude xvas undertaken to deteirmine the relation of different- 
tial criterion levels to attitude toward the treatment. 

Unit completion time was a fourth dependent variable 
originally considered by the investigator, as indicated 'in 
,the request to the El Paso Public Schools, Appendix Gj Only 
a fev7 of the children in" the pilot phase of the study failed ' 
to cotnplete the unit within the allotted time, giving the 
investigator the impression that the 15-="day time period v/as 
adequate for the mastery procedures, described in^ Chapter III 
However, during the experimental study, more children than 
h^d been predicted failed to complete the unit, especially 
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in the low aptitude group where the mean lesson completion 
rate for almost one--third of the students was only, 23 of the 
44 unit lessons. Mthough self'-report data on unit comple- 
tion time had been collected, the fact that many students 
failed to finish all the lessons made ei^ph data meaningless. 
Unit complotioti time was therefore dropped as a dependent 
variable in the study. Mastery procedures reguirt^that time 
be open ended, so that lower aptitude students have an oppor- 
*tun4ty to utilise as much time as ^needed to achieve the cri-- 
terion level set for mastery. Therefore, the investigator 
notes that a fixed instructional period automatically pre- 
eludes the operation of mastery ^procedures for all students.. - 
Prom the objectives of the study, the following research 
hypotheses follow: 

1. There is a significant difference (p < .05) 
by criterion level----90%, 80%, and 70%— on 

a. achievement, as measured by a geography 
posttest, 

b. retention, as measured by a delayed 
posttest/ and 

c. attitude toward the unit, as measured 
by the Attitude Toward Any Subject 
scale (Remmers, Short A Form) . 

2. There is a significant difference (p < .05) by 
aptitude level, as measured by the vocabulary 
sub-test of the Iowa Tests of Basic Skills, Form ' 
6, Level 13 , on 

a. achievement, 

b . retention , and 

c. attitude. ♦ 

There is a significant difference (p < .05) in . ^ 
the interaction of treatment 9riterion level 
and vocabulary on 
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* a. achievement, . / 

b. retention, and . 
attitude. ■ v . 

V ^ \ 

The next section defines terms as used in this study. 
Most p£ the terms follow stipulative definitions; operational 
characteristics are enlarged upon in Chapter ill ProceduPe^. 

' & . » ■ , ' ' ; ' ' 

Definition of Terms . . ^ 

. • . . ^ ' . ■ - , . ^ V 

The following definitions indicate^how the terms were 

used in this study. V / 

Mastery Ljearning *. The operationa^l characteristic^ of ^ 
mastery treatments vary since each i^vet^tigator stipula,tes 
his own procedures. However, mastery learning i^ general de- 
scribes a teach-tesfreteach strategy with a feedback-cotrfec- 
- tive compQnent to help students overcome learilirig problems 
and achieve mastery. In this study mastery procedures in-, 
eluded diagnosis, correction, and restudy of content if cri- 
texion were riot attained. Upon completion of the review 
procedure, all students proceeded to the next unit lesson 
whether or not the criterion level had been reached. The 
specific operational procedures are discussed in Chapter III* 
Criterion Level . The criterion level is a predetermined 
performance standard which represents a proportion of right 
^reisponses on each lesson and review test. Three criterion 
levels were used, the 90%, 80%, and 70% levels. 

Aptitude . Aptitiide represents a score on the word mean- 
ing section of the Iowa Tests of Basic Skills; Form 6, Level 
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13 (Linaguist & Hieronymusr'' 1971) used to determine a high/ 
middle / or low vocabulary group for purposes of blocking on 
vocqibulaty as a concomitant variable. 

Vocabulary Level . * Vocabulary level refers to a trigh^ 
middle/ or low groUp to which students Were assigned for pur- 
poses of statistical analysis on the basis of the VTord mean- 

M 



Ikills; 



ing section of the Iowa Tests* of Basic skills; Form 6y Level 
13 (Lindquist & HieronymuS/ 1971). 

Achievement . Achievement is the score made on thte unit 
test for Population Grov/th in Mexico and the United States 
administered as a posttest upon completion of instruction. 

Retention ♦ Retention is the score made on the same form 
of the unit test ^administered as a delayed "posttest three 

i 

weeks after instruction. 

Attitude . Attitude is a negative or positive disposi- 
tion toward the treatment as measured by an Attitude "^Toward 
,^ Any Subject scale, Remmers, Short A Form (Silance & Remmers, 
1934)'. ^ . 

Chapter 'II, the Review of the Literature, disjcusses the 
antecedents of mastery learning. Two major- mastery ap- 
proaches, from v/hich most contemporary strategies are de- 
rived, are explained in the second part of the review. The 
third part examines mastery learning research. The last 
sec tidn describes the origins of the present study 
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. CHAPTER. II 
■ /. . . . ' _ . , 

, ' REVIEW OF THE LITERATURE 

This chapter is divided into fouir parts, 'First, the ah 
tecedenits of mastery learning are discussed briefly sin9e a 
masteify approagh to education is not a new idea in American 
education* The second part explains, two major mastery learn 
ing approaches, the Bloom, or class ^aced, strategy and the 
-Keller, or individual paced, strategy. The bulk of ^reported 
mastery research has employed one of these two approaches.. 
The third p^rt "reviews previous mastery research. The final 
part describes how this study originated from an earlier mas 
tery study by Block (1970); who examined differential criter-^ 

ion levels, • 

■ . ■ - ' • . ■ a „ ■ 

The Histdiry of Mastery 

Learning 

- " ' ' ■ ■ 

Recent precursors of mastery learning include Burk's 

plan of individualized instruction, Washburne's Winnetka 
Plan, Morrison's teach- test-re teach paradigm, programmed in- 
struction, and Carroll's Model Of School Learning. It wa^ 
not until 1968, however, that Bloom formally introduced the 
terminology "mastery learning." 

20 
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Frederic Burk of the San Francisco State Normal School 

\ * » 

iritroduced the Burk Plan of individual i>?ed instruction in 

th© early 1900s. His teaching plan was an attack against the 

traditipnal style which he compasred to the military system 

and termed "Lock-step- Schooling" (Washburne^ 1940). As to 

the effectiven'&ss of the Burk Plan ^ Washburne^ stated (l94|l, 

p. 251) : , . 

Schools that have tried Burk' s plan intel- 
^ ligently have found that it worked^ that it 

saved time, that it reduced retardation^ that 
it made school life happier and more efficient 
for teacher and pupils r that it actually made ^ 
possible the wide 'range qt individual differ- 
ence in readiness among children in a given 
class. ' „ 

In the early 1920s Carieton Washburne and his asso- 
ciates introduced th^ Winnetka Plan^ one of the first com- 
prehensive efforts made to individualize classroom instruc- 
tion (Kersh^ 1965). Washburne credited Burk for providing 
the basis of the Winnetka Plan. Under this plan units of 
achievement replaced traditional time units with promotions 
being based on individual achievement rather than time. 
Failure / grade repetition^ and grade skipping were elimi- 
nated as a child proceeded to master^ units of achievement/ 
called -goals, at his own pace. Each goal had to be mastered 
by each pupil before proceeding to the next (Washburne, 
1922). ^ 

The features of tlye Winnetka Plan of individual work 
consisted of three basic nteps. The first step called for 
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the establishment of definite goals of subject matter units. 
Second, there was the preparation of* tests which completely 
covered each subject matter unit and diagnosed the difficul-^ 
ties of individual children. Third, self -corrective practice 
materia^ls enabled children to both prepare for these tests 
and make up the deficiencies shown by the tests. 

• During the 1920s Henry C. Morrison (1926) developed 
another precurso.r of mastery learning at the University of 
Chicago ' ScJljaboratory School. Morrison's "mastery formula" 
consisted of the following steps under a group-based, rather 
than individualized, method of .instruction: pre-test, teach, 
test the result, adapt procedure , and teach and test again to 
the point of mastery. 

\ The pre-test procedure served two important purposes. 
First, it oriented the teacher and gave him ground for an in- 
telligent approach to the particular problem before him; and, 
second, it tended to establish in the pupil's mind "a connec- 
tion between prospective learning and present attainment. 
In^a few cases pupils were excused from studying the unit for 
already having mastered the content material. 

The testing aspect of the procedure also had two pur- ^ 
poses. First, it provided information as to whether or not 
the child should proceed to the next unit. Second, • it helped 
the teacher decide in which manner to modify the teaching 
procedure if the test disclosed that mastery had not^been 
achieved; Re teaching took place as many times as a teacher 
judged necessary to bring most, if not all, students to 

00030 



7^ 



ERIC 



23 



mastery level. Pupils unable to respond to the routine in- 
struction of the cla^s group as a whole received special 



study and tireatment • \ 

The Burk, Winnetka, and Morrison plans shared five major 
* ■ * v 

feal^ures. One, mastery was defined in terms ojf specific edu- 



cational objectives which each pupil was expected to attain. 
Two, course work was orgariized into a sequence of learning 
Units, fiach unit contained specific unit objectives and a / , 
collection of learning material to teach tho^e objectives. 
Three, students were required to master each unit before pro- 
ceeding to the « next. Pour, a feedback-corrective component 
provided teachers and students with diagnostic information 
regarding the adequacy of a student's learning. Diagnostic 
tests indicated either unit mastery^or material still to be 
mastered. Students failing to achieve unit mas^tery were pro- 
vided with supplementary material. Finally, each plan 
treated time as a dependerit variable. Under the Burk and 
Winnetka plans, student learning was individually-paced; each 
pupil was allowed ail the time he needed to master a unit. 
The Moi^rison method allowed each student the learning time 
his teacher required to bring all, or almost all, studerfts to 
unit mastery unde^ group-paced instruction. ' 

Washburne (1940) gave the following reasons as to why 
such mastery instructional plans failed to spread more widely 
by 1940: ' ' 

1) a laclc of .adequate tests and texts for indi- 
. vidua 1 work. 
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2) a shift in emphasis from subject matter to 
\ child-centered learriiri,g^ and 

3) r the development of "compromise plans" of 

ability grouping'^^^and group projects in which 
each child participated according to his own 
ability; 

Programmed instruction was the next major antecedent of ^ 

U ' , . . 

masterjp' learning procedures. Pressy (1926) is usually con- 

' • - ' % 

sidered the first person to make a systematic effort to 

automate classroom instruction. What Pressy heralded, in 1930 
as the "coming industrial revolution in 'ipducation" failed to 
materialize^ howeverr and it was not until the 1950s that 
Skinner's application of reinforcement theory to programmed 
instruction brought about a revival of interest in programmed 
learning (Kellerr 1968).. The basis for programmed instruc- 
tion is also a component in mastery learning. Programmed 
learning begins with the idea that the learning of any com- 
plex behavior d^ends upon the learning of a sequence of less-^ 
complex component behaviors (Skinner^ 1954). ^Theoretically/ . 

a student can master any complex behavior so long as it is 

< ■ ■ ■ . 

broken down into a chain of component behaviors. If a sltu- 
dent can master each link^ it is then possible for him to 
le^rn even the most complex skills. 

Operationally / programmed instruction involves the se- 
quential presentation of material and a response requirement 
for each stage. Subject matter is b^roken down into steps > 
called "frames" which require some overt response. Immediate 
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feedback to the student indicates mastery or non-mastery of 
^the behavior or frame presented.'^ An i^correfct response is 
immediately corr^ted before misunderstanding results. A cor 
rlct response brings a reinforcing positive aonf irmation be- 
fore proceeding to the next frame • 

Increasing interest in programmed instruction led to 
large-scale field- teWing of programmed instruction in var- 
ious types of schpolsNjiiroughout the country ♦ Among the ^ 
first school systems tOsinvestigate programmed instruction in 
large-scale terms were the RoanoJce city schools of Virginia 
(Rushton/ 1963) , the Denver Public Schools of Colorado (Jones 
1962; Reed, 1962) ^ and the Rural schools of Utah as part of 
the Western States Small school. Project (Ford fiL^Walker/ 1961) 

The initial enthusiasm for programmed instruction in the 
. . ' ' ' ' I 

1950s was followed by disappointment in many circles as some 

of the* limitations of a primarily technological approach to 
education became evident/ <^ Ft^^^of all, many publishers 
hurriedly produced ineffective^ written materials in an at- 
tempt to beat their competitors* Secondly, ^ the cost of more 

■ 

elaborate machines was so great that school systems were un- 
able to buy them without some type of subsidy. Most govern- 
ment and^ foundation grants were reserved for pilot studies^ 
(Biehler, 1971). ^ . 

Despite the noted limitations associated with progranuned 
instruction, it has been used successfully with^a variety of 
students from pre-kindergarten- upward and with the retarded,/ 
the' average, and the gifted (Schramm, 1964; Stolurow, 1962). 
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Block (1971) .noted in a review of mastery learning history 
that programmed il^stryK2tion provided an especially valuable 
tool for those students who required small learning steps ^ 
drill, and frequent reinforcement; however, programmed in-' 
*^structibn only provided a ^useful mastery learning model in 
situations not constrained by fixed classroom groupings, ^ In 
effect, E^ogrammed instruction operationally provides the 
basis for an individual i>ased approabh to raaste^ learning, 
as' demonstrated in large scale studies (Atkinson; 1968j 
, Glaser, 1968) and in social science subjects (Thomas, 1967; 
Fishburne, 1971). Overall, programmed instruction has had 
limited /idceptance ii% comparison with regular texts and non- 
print materials. There has also b^^n limited acceptance of 
programmed instruction school administrators and teachers. 
\ It was John B. . Carroll •s J'Model of School Learning" of 

1963 that served" as the basis for. the more useful mastery 
models to emerge in the late 1960s (Bloom, 1968; Kellej:^; ' 
1968). Even though Carroll did not identify himself with the 

mastery movement until 1971, his proposed "Model of School 

1 

Learning" in 1963 consisted of a conceptual paradigm outlin- 
in^ the ma^or factors influencing student success in school 
learning. Since this model has become to be theoretically 
ide&ified with the mastery learning movement, it is impor- 
tant to describe the nature gf "the model. 

According to Carroll, the degree of learning is a 
function of five interrelated factors. The full Carroll 
model is: 
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pegree of Time Spent (1. Time Allowed 2. Perseverance) 
Liearning Time Needed (3. Aptitude 4. Quality of In- 
2{ ; * ' struct ion 5. Ability to Under- 

stand Instructioh) 

» ) ' ■■ . ' ' 

The Carroll Model of School Learning places an emphasis 

' • ■■' . ^ . . 

upon time as dimensions of • school learning. Firsts there is 

the amount of time a ^student actually spends iti instruction. 
This is usually a combination of the two factors—time al- 
lowed and the amount of. time the studeijt is actively ini^olved 
in learning. Second^ there is the time actually needed. 
Time needed ^is affected by the aptitude a student brings to 
the learning task^ the quality of the instruction^ ai>d the 
student's ability to understand instruction. Aptitude is^an 
index of not only the level to which a pupil will learn in a 
given time^ but also the aiitount of time needed to learn to. a 
given level under optimal learning conditions. Quality of 
instruction is defined in terms of the degree to which \^e 
presentation^ explanation^ and ordering of the learniftg task's 
elements approaches the optimum for each individual learner. 
Ability to understand instruction represents the student's 
ability to generally profit from the instruction arid is 

s. 

closely related to general intelligence. Carroll proposes 
that the quality of the student's instruction and his ability 
to understand it interact to extend the time • needed, for task 
mastery beyong that normally required by aptitude for the 
task. If quality^ of instruction and ability to understand 
it is high, then little or no additional learning time is re- 
quired to master a learning task. However^ if they are both 

Er|c 00041 ' ' 




Idwr then much more additional time is required for task com- 
pletion. The Carroll model is especially pertinent to con- 
ceptualizations of mastery learning because it theoretically 
emphasises the need for additional time for lower aptitude 
students. But when a mastery procedure^ whether for deficien 
cy of operational procWures or defect in student persever- 
ance^ fails to involve the student in more time in -Learning/ 
the master^T procedure cannot work as a remedial and correc- 
tive strategy because the necessary component of additional 
student time input is <, absent. 

A major criticism of ^the Carroll model is that it is 
presented as an equation when^ in fact; there is no complete 
network of equations connecting the various components of the 
model. Major measurement problems are associated with the 
model of school learning; for example^ , perseverance is per- 
haps the most difficult component of all to measure or to 
predict. In fact, Carroll shifted his emphasis from the 
measurem/^nt of perseverance to its enhancement through teach- 
er praise and reward. Equally difficult to measure is the 
quality of instruction. With respect to teacher ability^ to 
manage i^jstruction, , which according to Carroll is synonymous 
with quality of instruction , there has been no systematic in- 
vestigation of the relationship of teacher characteristics, 
to pupil mastery. There has also been no systematic study of 
material variables. Another difficult measurement ' task is 
related to the true amount of time that a pupil needs to 
learn because this is, a variable that cannot be observed 
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direetly sine© it assumeg that a student is well motivat©a to 
spend all of th© necessary time needed to leam and thkt in- 
struction is optimal. Despite the major measurement problems 
associated with Carroll's model of school learning and its 
tautological -premise, this model has been the basis of eon- 
temporary mastery strategie§* ^ * ^ ' 

It was in 1968 that the construct of mastery learning 
was formally introduced by Benjamin Bloom in a seminal ar- 
^ tide "Learning for Mastery," adatpted for the 1971 Block 
edition as "Mastery Learning." Bloom explicitly placed his 
rationale for mastery learning on the five factors of Car- 
roll's "Model pf School Learning," previously discussed. - • 
^ However, Bloom also acknowledges the eclectic sources of the 
idea in the work of a number of writers, including Morrison 
^ and Skinner, previously discussed. Bloom goes much farther 
than previous authors and suggests that remedial strategies, 
hereafter referred to as mastery learning, are potentially so 
powerful that "ninety-five per cent of the students . . 
^ can learn a subject to a high level of mastery (for example, 
an A grade) if given sufficient learning time and- appropriate 
types-of help" (In Block, 1971, p^ 51). in this respect, _ 
Bloom depteciates the importance of aptitude, as traditional- 
ly interpreted, and places l^imself in the school of the 
"environmentalists," citing his own work (Bloom, 1964) and 
that of Hunt (1961) as optimistic grounds for believing that 
manipulation of the conditions of learning are more important 
than aptitude. He twists the studies ©"f Atkinson (1968) and 
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GlaoQr (1968) , (floaling -with iMivMml programmad instr^atioii 
as QvidQsioQ that moot sttadonts aan attain a ^givesn eritGrion - 
©f aehieveiEQxnt, tVhat he dQQmphaQisQ^ is tlm faat that^ in 
the time given ^ highest aptitiidp students learned five times 
faster than the- lowest aptitude students, I^evertheless^ he^ 
reoo'gnises that a basic problem ©f mastery learning is to 
find ways t© reduoe the learning time of lower aptitude stu-- 
dents s© that the task will not be e^eessivqly long. He also 
makes an admonition that JLs worth quoting: "It is unlikely 
that mastery can be attained in a given term by students who " 
have had a long history of learning diffioulties in such sub- 
jeat^ (In Elook^ p. 55). Implicit in this statement^ taken 
in the content of Bloom's general approach to compensatory 

education / is the idea that mastery procedures must begin 

V ^ 

parly in the* life of the child fi(^nd be sustained over a long 
period of learning. Sho^^t-term intervention^ the kind usually 
involved in mastery learning experiments^ mig^ ^tlng about 
experimentally significant results which might be regarded as 
purely fortuitous* in the context of general learning. 

Bloom explicitly recognised that there were a number^ of 
mastery alternatives; however ^ he desaribed in some detail 
the procedures of mastery learning supplementing regular 
group instruction. Consequently, the terminolpgy "Bloom mas-- 
tery strategy" has become identified with group paced mastery; 
an individual paced strategy has been paafticularly identified 
with Keller, and have become knot^n as "Keller strategies." 
^hese two ihastery strategies are described in Ihe next 
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fDGOti©ii* This review ©f tlie hioteria antecedents ©f motery 
loarnlag iMioate that there were mastery models used bef©re 
• the term was introduced* In faot^ the whole "conaeg/t of Mias- 
tery is c©ncisely emomed up in the model df Morrison, which 
i~H""E© "test, reteach, and test again." ^ 

Bloosi and Kelle-^ Mastery 
Learning Strategies 

Two major luodels of mastery learning are Bloom's "Learn- 

ft' 

ing for Mastery" model and Keller's "Personalised System of 

Inafcruction." One or the other of these serve as a basis^^ 

for most contemporary mastery strategies. 

Bloom's mastery learning model is predicated upon the 

assumption that up to 95% of students can learn much of what 

they are taught to the same high levels customari% reached 

by the best students. The problem is to be able t© define 

what is meant by masterp^ of a subject and then to be able to 

provide each student with the time and quality of instruction 

needed to demonstrate this mastery. Bloom's mastery strategy 

^ - ^ 

is primarily designed for use in a group-based instructional 
situation where the time allowed for learning is relatively 
fixed^ although the basic ideas ar^ equally applicable xn an 
^individual-based instructional situation. 

The first step in Bloom's mastery strategy entails the 
formulation of an entire set of cognitive objectives that all 
students v/ill be i^^equired to achieve to a prescribed level 
by the course's end'. |A course is then broken dox-zn into a 
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seguenee of smaller leaiening umitef mah typically covering 
the ©bjectives contained in about tw© weeks' instruction* 
ThQ material iE^one unit builds directly upon the material in 
'the previous units. A sequence ©f learning tasks are con- 
Btructe<t for each unit t© serve as a blueprint on how each 
unit might be taught for mastery. 

Once the learning tasks for each unit have been de- 
scribedf a brief r ungraded^ and student-scored diagnostic- , 
progress test called a formative evaluation is constructed 
for each segment or unit (Bloom, Hastings^ & Madaus^ 1971). 
The formative evaluation ^ given at the end of each unit> in- 
dicates which of the objectives within the unit a student^ 
has failed to grasp. Finally, the teacher prepares a set of 
' alternative learning materials or instructional correctives 
keyed to the formative tedts. These corr.ec^ives^ teach the 
unit objectives, but they do so in ways different from the 
teacher's groug-based presentation. LeajrniAg corrective pro- 
cedures include small group study sessions, tutorial assis- 
tance, review of the original instructional materials or 
alternative textbooks, workbooks, programmed materials, audio- 
visual materials, or other materials. 

The Bloom strategy calls for the teaching of the first 
unit of the mastery sequence uAder a normal group-based in- 
structional situation. Upon completion of the first unit, a 
formative evaluation is administered as a checking device to 
see how each student is achieving unit goals. Those who do 

V 

not achieve as desired are referred to instructional 
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e©rractives in order to attain the unmastered objectives, h 
student may complete his learning on his own time or else be 
provided with class time for review before group instruction 
resumes on the next unit of instruction. 

The cycle of group-based instruction ^ formative testing ^ 
and prescription-corrective procedures for each learner' on 
each unit is followed until all instructional units have been 
completed. The course final examination ^ called a summative 
evaluation^ is administered at the conclusion of instruction. 
The summative test measures achievement with respect to over* 
all course objectives. 

Bloom defines mastery operationally as performance at 
or above a particular level (usually 80% to 90% correct) on 
the final examination. The student's score on the summative 
evaluation determines the final grade. Regardless of the 
nxamber ^ any student who performs at or above the stipulated 
mastery level earns an A grade. Lower grades are given to 
those performing below mastery. However^ Bloom alleges that 
only a handful of students should obtain a B or .C if the 
Bloom-strategy has been followed by the instructional leader. 

Keller's' (1968) "Personalized System of Instruction" 
approach to mastery learning is a second major mastery model. 
The Personalized System of Instruction (PSI) is essentially 
programmed instruction v;hereby the frames are substantially^ 
enlarged and a personal-social aspect is introduced. 

An instructor begins the PSI procedure by predefining 
the cognitive course objectives. These objectives are then 
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subdivided into a number of learning units requiring about 
one week of work to master. Procedures wh%reby a student , , 
masters each unit typically include a list^ of the objectives, 
a suggested set of study procedures based heavily on textbooksi 
or other materials, a set of study questions, and a set of 
test items over the unit's objectives.* 

A student proceeds through the units at his own pace. 
After each unit is completed, a student is administered a 
unit examination by a proctor ira teacher. The examination, 
upon completion, . is corrected immediately by a proctor or 
teacher* Perfect perfonnance means that a student proceeds 
to the next unit. The test, review, retest cycle is con- 
tinued until a student is able to demonstrate perfect per- 
formance on a unit. 

Mast.ery is operationally defined by Keller as perfect ^ 
performance on a particular number of units hy a certain 
point in time. Grades are usually determined by the ntamber 
of ^ units completed by a particular point in time. 

The two major approaches described above commonly seek 
to help all, or almost all, pupils attain a high level in 
'their learning. Both strategies require prespecif ication of 
cognitive objectives which each student will be expected to 
achieve to soiiie high level. Both require that a course be 
broken into a sequence of smaller learning units. The first 
part of a unit is an instructional components and the second 
part consists of a feedback-correction feature. ,The purpose 
of this latter feature is to monitor the effectiveness of 
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the original instruction of each student and provide appro- 
priate corraetivo actions • Finally , grades are determined 
solely on the basis pf a pupil's absolute performance rather 
than on his relative performance. This grading procedure 
does not differ from traditional criterion-referenced testing 
procedures for classroom instruction. It is the feedback pro- 
cedure of the mastery method which allegedly produces higher 
achievement results than traditional classroom Reaching 
methods <> 

Keller procedures, which ^rely on more pupil initiative 
and responsibility, are asstmied to be more appropriate for 
the college level while Bloom procedures, which involve more 
teacher direction, are assumed to be morfe suitable for younger 
learners. Because Keller mastery grades are cumulative unit 
rather than end-6f-course grades, there is a built in tend- 
ency for Keller mastery grades to exceed non-mastery compari- 
sons. The next section will briefly svmuharize mastery 
research pertinent to elementary instruction. 

Mastery Learning Research 

This review of ma^Jtery learning research is classified 
on the basis of five variables — achievement, retention, at- 
titude, time^ and aptitude. Mastery research related to the 
social studies is also discussed. The purpose of the classi- 
fication is to demonstrate the trpnds of previous mastery 
reseatch and the almost complete absence of studies that 
examine the various mastery variables implicit in an^ 
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learning system, especially the relationship of aptitude to 
achievement under /fdiffe'rential criterion levels. 

In reviewing the literature, the investigator has identi- 
fied 51 studies of mastery learning. Of these studies, 35 
were at the college level, and generally were rough compari-V 
sons of mastery versus non-mastery treatments (these studies 
^ are listed alphabetically in Appendix G) . It is inappro- 
priate to generalize from mastery treatments at college 
level to mastery treatment at grade school level because of 
age and aptitude selection factors. This review of the mas- 
tery literature, therefore, will be restricted to mastery 
learning studies below college level, except where variables 
of ' particular interest to this study, in addition to achieve- 
ment, have been investigated, i.e. , retention, attitude, time 
spent in mastery, and aptitude. ^ 

Achievement 

Fourteen studies reporting achievement for mastery and 
non-mastery strategies are summarized in Table 2.1. Thir- 
teen of the studies were at the upper elementary or junior 
high levels; only one was at a primary level. Eleven of the 
studies were in one subject; three— two by Kim and one by 
Lee — were in more than one subject. Nine studies were in 
arithn^tic or mathematics; two in English, three in scienc^, 
one in foreign language, and four in social, science. The 
four social science mastery studies (Fagan, 1975; Gaines, 
1971; JoLes, 1974r and Wyckoff, 1974) were conducted under 
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the auspices' Qf the Geography and Anthropology Curriculum 
Projects, University of Georgia, although Wyckoff was a stu- 
dent at Georgia State University. The dtiration of studies 
ranged from five days (Block, 1971) to eight weeks (Kim, 
1970). The length of seven studies was not reported. 

Except for t^e four mastery studies in social science, 
the reports of findings seem to' indicate that mastery pro- 
cedures facilitated achievement in comparison with control 
or non-mastery procedures. The data is not reported in the- 
same manner for all studies, and thus ±% is difficult to 
draw firm conclusions. As Table 2 . 1 indicates , most of the 
studies report the percentage of mastery and non-maStery 
students attai'iiing tlie criterion of mastery. However, the 
four social scienc|e studies report data in terms of signifi- 
cant difference between mastery and non-mastery groups. Al- 
though details are lacking, it might be inferred that hier- 
archically sequenced subjects such as arithmetic lend 
themselves more readily to mastery procedures than do social 
science subjects in which the sequencing of material may be 
logical but not necessarily hierarchical. This aspect of 
mastery learning will be dealt with in more detail in the 
section critiquing the social science mastery learning 

studies. In general, the reports of mastery and non-mastery 

♦ 

in Table 2.1 are crude comparisons of mastery and non- 
mastery procedures. ^T^ie reports of the treatment and ex- 
perimental procedures in many cases are too scanty to make 
firm conclusions about the efficiency of mastery treatiftent, 
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notwithstanding th© tendency to show that feedback-correction 
procedures facilitate the attainment of mastery. 

Retention 

Retention has been. explored in five mastery^ studies be- 
low college level / one each at grades five, six, and eight and 
two at seven. Three were in arithmetic or algebra; two were 
in geography. The delay between the achievement test and 
the delayed posttest was usually rather short/ about 14 days, 

o 

as in the Block study (1970) but was about three months in 
the Kersh study (1970). 

Retention is an important concept in educational experi- 

if 

mentation. The object of instruction is not merely that the 
Student be able to perform a learQig^ task inanediatel^ after 
instruction, but that he retain the knowledge or skill to 
perform the learning task at some futu^re time. The main 
problem of learning academic subjects, according to Ausubel 
(1968) t is the problem of maintaining the availability of 
previous learned knowledge. The problem of forgetting char- 
acterizes all learning/ especially verbal factual material 
which is not used between the time of initial learning and 
the time the student is called upon to reproduce it, usually 
on a test. Consequently, experimental treatments which are 
designed to improve instruction frequently involve a reten- 
tion test. The superiority of organization, lucid presenta- 
tion, correction, review, and pacing manifest itself at some 
delayed time after instruction'', so runs the theory. 
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irrespective of the construct of mastery (Ausubel, 
1968) . . • , 

In the five sfeuelies in Table 2 •2,- the superiority of )' 
mastery treatment was manifested in the thre^ arithmetic- 
mathematics studies (Block, 1970; Kersh^ 1971; and Romberg, 
et^al., 1970) but not in the two geography studies (Jones, 
1974; Pagan, 1975)* In the achievement testing in these 
studies there was a similar finding (See Table 2,1) • The 
five studies of mastery using a retention measure would not 
permit one to conclude that mastery strategies always facili- 
tated retention; more studies in different subjects at dif'- 
rferent grade levels would be required. The three mastery 
studies in arithmetic and algebra which show ^a retention ad- 
vantage fo^^he mastery treatment are ^simply -coni^is tent with 
the body of general research which indicates that there 
appeara to be less forgetting in hierarchically organized 
arithmetic-mathematics than in verbal factual material. 

Function of Cities (Jones ^ 1974) and Transportation 
(Fagan, 15^75) were the subjects of- the two geography mastery 
studies. Both of these texts require the student to learn 
and retain a large amount of discrete factual material. 
Since social studies is^haracterized by a great deal of fac- 
tual material which does not carry over from one period, 
area, or topic to another, learning in social studies is 
particularly subject to forgetting. Probably^ the only way 
for mastery "in social science to demonstrate- a retention ad- 
vantage would be to demonstrate a quantitative learning 
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oyperiority on the achievement teat. Thus while mastery stu- 
dents would forget, they would retain more simply because 
they had learned more in the first place/ In the absence of 
any demonstrated mastery superiority on the achievement test, 
one should not anticipate a mastery superiority on a reten- 
tion test in a social, studies subject. 

' Attitude 

Only five mastery learning studies have investigated 
the relationship of mastery to student attitude, as shown in 
Table 2.3. Of these studies, only that of Block (1970) was 
conducted at the elementary level and explored different 
criterion levels in relation to<^ affective measures- He found 
that while the 95% criterion level on formative tests in- 
creased summative performance^ the 85% level produced sus- 
tained high interest in and attitude toward the subject over 
time. He. therefore concluded that a mid-criterion level, 
neither too high nor too low, best met the dual objectives 
of raising performance and maintaining a positive attitude 
toward instruction. A difficulty with. the Block 
finding, however^ is the short duration of the study, one 
iveek, includifig data collection time. 

The four other studies reporting attitudinal outcomes 
provide contradictory findings. Sheppard and MacDermont 
(1970) reported higher student interest in a mastery than in 
a non«-mastery course in college psychology but Lawler, Dick, 
and Riser (1974) found no difference in attitude toward^ 
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college health education course by mastery and non-mastery 
treatment groups. Sherman (1967) and Healey and Stephen 
(197S) found negative attitudes toward perfect mastery re- 
quired in a college psyehology course giving way to mora 
positive attitudes toward the end of the course. 

The mastery learning research associated with affective 
variables indicate not only a paucity of research but incon- 
elusive findings. Since a favorable attitude toward instruc- 
tion may be related to perseverance in the mastery learning 
tasfe^ it was decided to collect attitudina;L as well as cog- 
nitive data in the present study. 

Time ^ 

One of the most significant variables in the Carroll 
Model of School Learning^ previously discussed ^ is that of 
time. In fact^ a short form of the Carroll Model expresses 
learning as a function of time sp^nt in learning in relation 
to time needed to learn (See page 27). One of the dilem- 
mas in school instruction is that the lower aptitude-^ 
students y who actually need to spend more time in learning 
a task than do higher aptitude students^ frequently spend 
less time in the learning task than do higher aptitude stu- 
dent^. Differences in learning ^attributed to aptitude become 
even greater because of differences in time spent in the 
learning task. Consequently^ part of the strategy of mas- 
tery learning becomes the devising of feedback and corrective 
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procedures which require that the time spent in learning more 
nearly approximates the time needed to learn. 

Notwithstanding the importance of time in.learning^ only 
three studies have systematically reported data on amount of 
time ^ spent in learning (Table 2.4). Two of these studies — 
Block and Jones — have been at the elementary level and one at 
the college level. Blocl^ and Jones both reported that mas- 
tery treatment required more time than non-mastery ^ a finding 
consistent with the theory that learning to mastery would re- 
quire more time. The Mejcrill^ Barton and Wood (1970) find- 
ing that the mastery group required less time than the 
non-mastery group is^ on the surface^ inconsistent with the 
assumptions of mastery learning. 

While Block reported a significant difference in both 
achievement and retention between the highest criterion -and 
control group ^ 'i^ones did not. The difference in their re- 
sults may be attributed to a difference in time. Block 
found there were no significant differences in time across 
the th^ree higher criterion levels-^-both took about 84 minutes, 
however y this time was about 35 minutes more than the 49 
minutes of thq nort^mastery group. This was a substantial 
increase. Jones likewise reported time spent in minutes, 
but the proportion of additional time spent was much less. 
Block reported 50% moire time for mastery over non-mastery 
treatments; Jones reported only 14% more time. The fact 
that Block found that higher criterion mastery procedures 
significantly affected achievement and learning while Jones 
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did not may be attributed not only to dif ferefices in subject 
matter but to .differences in time. It is possible that the 
procedures Jones utilized in his study did not require the 
mastery students to spend enough additional time to make a 
difference^ in comparison with the non-mastery treatment. ^ 
However^ it should also be pointed out that the Jones study 
utilized a workbook in addition to the text for both the con- 
trol and mastery groups^ whereas Block merely used a text, 
without any exercises between study and the s.ummative test. 
It is possible that mastery procedures^ such as that of Blocks 
in reality compare good teaching with deliberately con- 
structed poor teaching situations. In such a cdse^ the mas- 
tery procedures make a difference because they require more 
time, l-ftiere control procedures approximate quality instruc- 
tion> without the provision for formative eva^luation^ such 
as usedoby Jones, it is less likely that the mastery 
procedure will make a difference. This results from the j 
fact that the feedback-correction procedures of a so-called 
-mastery treatment do not require enough additional time, 
when the control or non-mastery treatment utilizes practice 
exercises / as in a workbook. 

Findings in relation to th6 use of additional time ^ ^ 

spent in learning are somewhat contradictory in the context 
of other types of studies. Thus both Dale (1972) and 
Pelletti (197.3) found that the increased time spent in using 
the Forced Inferential Response Mode to construct responses 
from a data base did not contribute to an increment in 
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learning over that of learning from a narrative tex^. Pish- 
burne (1971); on the other hand, did find that a prograiamed 
text in archeological methods bfougl^t about a significant 
difference in achievement over a narrative text. He attrib- 
uted the difference to the fact that the programmed text took- 
more time for study than the . narrative text. - 

The time dimension in mastery learning is one that re- 
quires more attention. One difficulty , however , is that 
there is no uniform definition of mastery, and that mastery 
studies might be no more than comparisons of optimum with 
minimum quality jLns tr uction . - As poted *in the first chapter, 
the unit completion time variable was omitted from the pres- 
ent study because the time constraints of a fixed instruc- 
tional period did not permit all students Ito' complete their 
"^work. \ 

Aptitude and Achievement Under Conditions ' 
of Mastery and Non-Mastery 

Five studies, summarized in Table 2.5 explore the re- 
lationship of aptitude to mastery. In view of the essential 
hypo|:hesis of mastery learning, that mastery procedures may 
reduce the negative Effect of aptitude on learning, it is 
surprising that so little attention ^has been given to some 
measure of aptitude as a concomitant variable in mastery 
learning research. Use of aptitude as a blocking variable 
permits the investigator to classify students by aptitude 
level and ascertain if mastery treatment is more effectiT>^e 
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than non'-mastery treatment for low a^^titude students or if 
it merely raises the level of achievement for all aptitude 
groups. 

Vocabulary aub-tests of reading tests have been used as ' 
aptitude measures in two studies (Fagan^ 1975; Johes^ 1975) 
and reading scores were used in a third (Wyckoff^ 1974). IQ 
test scores have also been utilised (Kira^ 1969; Wyckoff ^ 
1974). Reading scores correlate highly with IQ scores^ since 
the group intelligence test is essentially a reading test 
(Ames, • 1968) . Reading scores correlate highly with achieve- 
ment in social studies (Thomas, 1967; Dumbleton, 1973). 
^Consequently, low scores on either a reading test or group 
intelligence test noirmally. predict poor school performance 
on achievement (Ames '& Walker, 1964) . Mastery learning strat 
egies, according to Bloom, are specifically needed to prevent 
this anticipated low performance. 

The results of mastery research involving aptitude \ 
measures (Table 2.5) indicate little ground for optimism. 
Kim is tjhie only one to give po^:^tive findings. The Individ-- 
ualized programmed^ instruction on Glaser (1968) reported a 
correlation of .72 between previous knowledge and the number 
of units covered over a three year period. Moreover, high-- 
est ability students covered five times as many units as 
lowest ability students. The Glaser study is significant 
because of the large number of the experimental sample and 
the long time span— three years. The three other studies of ^ 

ooow. 



Pagan/ Jones^ and Wyckoff report no significant difference 
by treatment across aptitude, although there were significant 
^differences in performance by aptitude group. 

Aptitude was included in this study as a concomit^t 
variable to ascettaih if wor&ing toward different criterion 
levels would increase the affect of treatment and decrease 
the impact of aptitude on learning. 

Mastery Learning and the Social Studies 

Except for psychology at the college level, the social 
sciences have not been the subject of frequent mastery 
learning research. The popularity of psychology in mastery 
studies at the college level, excluded from this review but 
listed in Appendix G, is probably due to the fact that the - 
siabjects arp readily available in intact classes to the 
psychology professors conducting the experiments. 

Four studies of the social sciences, exclusive of col- 
lege studies, are summarised in Table 2.6. The findings of 
the four studies have been cohsistent, indicating that apti- 
tude, as measured by reading, IQ, or vocabulary, was a more 
potent factor in student learning than treatment • The 
social studies are dependent upon the ability of pupils to 
read to process informatioriiT" a high level of mastery may 
therefore be unrealistic for low reading ability students in 
social studies, even under mastery treatment procedures. De- 
ficiencies ii) reading are cumulative through the years, and 
mastery procedures applied during the course of a short 
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treatment are insufficient to make a corrective impact. How- 
ever, the four soc;ial science studies included in the table 
have all been conducted in association with the Anthropology 
or Geography Curriculum Projects ^ University of Georgia. It 
may be that the mastery treatments have lacked sufficient 
corrective power.' On the other hand^ the conditions of in-- 
striiction in the four studies for control as well as mastery 
groups attempted to provide "quality" instruction. The lack 
of difference in mastery as compared with non-mastery treat- 
ments may also result from the fact that the quality of 
0. . ^ 

instruction providec^ the control group did not sufficiently 
differ from that of. the mastery group. A major limitation 
of these studies has been the time constraints of a fixed 
instructional period which has not permitted all students / 
especially lower ability students^ to complete the treatment 
unit.^ Therefore^ the lack of time for unit completion de- 
feats the essence of mastery learning procedures. 

Gaines (1971) tested the affect of mastery with fifths ^ 
sixths seventh/ and eighth grade students using anthropology 
materials. Gaines applied two learning strategies that were 
assumed to differ in quality of instruction in order to test 
the interaction of ability to understand instruction and 
quality of instruction. His mastery strategy involved the 
use of multiple choice test feedback. His control strategy 
utilized lesson practice irf^ workbooks with self^-correction. 
He assumed that his mastery strategy differed in quality 
from the workbook strategy. From his results it was not 
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possible to confirm the Carroll Model's hypothesized inter- 
action of ability to understand with the quality of instruc- 
tion. The differential effectiveness of teachers may well 
have obscured the main treatment effect. In addition^ the 
actual difference between the test feedback and workbook feed 
back strategies may not have been sufficient to produce 
significant achievement differences. 

Jones (1974) reported that achievement differences by 
aptitude of seventh grade students were not eliminated when 
self --instructional geography materials were used. Students 
of high aptitude scored significantly higher^ than middle and 
low aptitude students as did students of middle aptitude over 
students of low aptitude on learning and retention, There 
were no di|ferences on the times-to-testing between any of 
the aptitude levels because instruction took place within a 
fixed time limit. Jones Suggested that the lack of teacher 
monitoring in administering the review tests may have con- 
tiributed to the poor performance of the low aptitude students 
Low aptitude students require close personal supervision by 
the teacher, frequent feedback and learning success (Stuemp- 
fig^& Maehr, 1970) . 

. Wyckoff (1974) used anthropological content to compare 
the achievement of sixth graders under mastery and non-- 
mastery conditions. The investigator considered treatment 
by IQ and reading level. The study did not produce evidence 
that mastery learning makes a significant difference in mean 
achievement between mastery and non-mastery groups. Highly 
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significant differences were reported in mean achievement be- 
tween those students with low IQ scores and high IQ scores 
and high reading ability and low reading ability. Fagan 
(1975), who measured aptitude by a vocabulary te^t to derive 
high, middle, and low vocabulary levels, also reported that 
differences in achievement and retention by aptitude i^ere 
highly •significant ^but not treatment. 

The social sciences are part of the required curriculum 
throughout the elementary grades. Normally, three years of 
social studies are required in high school. Continuing ef- 
forts to improve achievement in social studies are needed. 
This study attempted tb utilize proceiSures whieh would make 
learning of a population geography tinit, presented in the 
form of a data base and constructed^ responses, more effec-- 
tive. 

Origins of the Present Study 

This study developed out of an interest in the relation- 
ship of different criterion levels of performance to pupil 
achievement. In 1970 Block conducted a study of "The Effects 
of Various Levels of Performance on Selected Cognitive, Af- 
fective, and Time Variables," referred to previously in this 
review. In contrast to other mastery learning studies which 
typically selected some arbitrary criterion level and com- 
pared mastery with non-mastery treatments. Block used four 
different criterion levels and a control group. The criter- 
ion levels were 95, 85, 75, and '65%; no criterion level was 
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'assigned the control group. Since the mastery procedures 
were, tha same for aach of tha eKparimental groups and the 
control gjroup^ except for the corf action procedure which did 
not apply to the control group ^ the significant aKparimantal 
variable was the various criterion levels. In addition to 
cognitive •measures of achievement. Block also was interested 
in the relationship of certain affective outcomes, such a& 
interest in and attitude toward mathematics, so that he might 
ascertain an optimum fit, if any, between criterion, achieve- 
ment, and affective outcomes. 

Description of the Block Study 

The sample consisted of 91 eighth graders from four 
classes in a lower-middle class, suburban, elementary school. 
The subject was a three-unit sequence'^ in matrix algebra, pre- 
sented ih the format of a programmed text for individual use. 
The principal reason for selecting matrix arithmetic was its 
sequential nature; each instructional . segment built dirAtly 
upon prior segments. 

Sixteen students in each class were randomly -^assigned 
to mastery treatments— four per treatment by criterion level 
-*-and the remainder were assigned to a non-mastery treatment. 
The control and the 65 and 7§% groups ^ere j^laced in one 
room and the 85 and 95% groups in another. The use of rooms 
made it possible to group students who were Expected to need 
compajrable amounts <J)f learning ti;ne. Mastery procedures con- 
sisted of the following: text study, forma ti^ test, restudy 
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in alternate form of text, second formative test, teacher or 
peer tutoring, and third formative test, students moved to 
th^ next unit when criterion level was attained on the forma- 
tive test. If the criterion level was not attained after the 
third formative test, the student proceeded to the next. as- 
signment. The alternate form of the prograiraned text was a 
more detailed and complete explanation of the learning tasks. 
Revj^ew of the alternate programmed text was facilitated by a 
coded review sheet, which referred the student to the un- 
•learned or misunderstood material. The duration of the study 
was five' days, including pre-treatment and post-tredtment ad- 
ministration. ^Four of the periods were 80 minutes, and one 
period was a 40 minute session for students who needed more 
time. 

Cognitive data were collected by means of invest'igator 
^constructed tests of achievement, transfer, and retention. 
Retention was measured by an alternative form of the achieve- 
ment testi, administered as a delayed posttest two weeks after 

the achievement test. The retention test was preceded by a 

> ■ ' 

15 minute review. 

>* 

Results and Discussion 

Results wM^l be discussed in terms of cognitive and af- 
fective measures. There was significant differenc?e in 
achievement in the 85 and 95% groups over the control group, 
but no significant difference in the performance of the 65 
and 75% groups over the control group. The only mastery 
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group that showed any transfer advantage over the control 
group was the 95% group. The results of the retention test 
were the s^e as for the achievement test, significant differ 
ences over the control group at the 85 and 95% levels but not 
at the 65 and 75% levels. In terms of learning time, the 
mastery procedures were effective in requiring students at 
the higher criterion levels to spend more time in review. 
The five groups, experimental and control, spent about the 
same time in initial study of the text. The three criterion 
levels of 75, 85, and 95% required apptoximate,iy the same 
amount of review time — 31 minutes — -so that total learning 
time for these groups was about 84 minutes compared to 49 
minutes for the control group. By unit I IT, however, it 
would appear that mastery at the 95% level contributed to in- 
creased learning .efficiency . Students in this group took the 
same text time as the control group, but on the first forma- 
tive test made a percentage score of 74 compared to 54 by 
the control group. 

Affective results indicated that attainment of either 
the 85 or 95% levels yielded significantly greater interest 
in and attitude toward the arithmetic than the non-mastery 
treatment as measured concurrently with achievement. Only 
attainment of the 85% level yielded significantly higher 
scores than, tiie non-mastery treatment as measured concur- 
rently with retention. Both interest in and attitude toward 
arithmetic scores decreased from the short-term to long-term 
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administration r but only the 85% level produced sustained • 
high levels of interest and attitude over timei 

Block's findings indicate that by varying the perform- 
ance level required of students and by using simple fee\jb^k- 
correction techniques to ensure that the prescribed level is 
attained/ end-of- sequence achievement can be increased around 
a high average score. He suggests that 80 to 85% correct is^^x 
a more realistic standard to maintain throughout a mastery 
learning sequence. Setting standards too high may be waste- 
ful in terms of teacher and student time/ and may have a 
negative effect on student motivation. The lower standard 
tends to provide more opportunities for student success and 
thus increases the amount of positive reinforcement. 

The limited generali^ability of Block's findings was the 
main reason for the present study. The investigator wished 
to extend the format of the Block study using a larger sample/ 
a longer learning sequence/ and different subject matter. 
In addition/ aptitude/ as measured by a vocabulary test/ was 
included as a, second independent variable/ to ascertain 
whether the maintenance of any particular criterion level in- 
creased achievement of lower aptitude students on a summative ' 
posttest measure* 

The characteristics of the present study and the Block 
study (1970) are compared by variables in Table 2.7. -The most 
striking differences in the two studies are in the length/ ^ 
of 15 days compared with five; the subject matter/ population 
geography ^compared with matrix algebra; sample size, 734 
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compared with 91; formative tests, two comparted with three; 
the unit of analysis , the group within class compared to the 
individual; and concomitant variable, vocabulary knowledge, 
compared with none, Iflhile bther mastery studies in social 
science have compare<^ mastery with hon-=-master:^ procedures and 
have also involved aptitude as a concomitant measure, the 
distinctive characteristics of the present study are the use 
of differential criterion levels and aptitude applied to mas- 
tery learning in a social studies unit. Thus the main- objec- 
tive of the study is to ascertain if dif ferenticll criterion 
levels interact with mastery and aptitude to produce signifi- 
cant differences in achievement, retention, and attitude 
toward the subject. The inclusion of aptitude as an inde- 
pendent" variable is important because a major premise of 
mastery learning is that a feedback-correction component in- 
eluded throughout a learning sequence will enable all students 
to master v/hat the school assigns to a high lev^l of attain- 
ment. 

The next chapter will review the gen'eral methodologies 
and specific procedures used in testing the hypotheses 
raised in Chapter I and enlarged upon in the review of the 
literature. 
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CHAPTER III 



PROCEDURES AND METHODOLOGIES 



This chapter is divided >into six par tp. ' The first three 
describe treatment, data ^llection, and contextual variables. 
The next two parts describe experimental design and statisti- 
cal procedures employed. The final part describes the lifnita- 
tions of the research^ 

Description of Treatment 

This section describes seven aspects of the study: 

• / ' 

treatment variable^ instructional unit^ sample selection^ dur- 
ation of the study ^ procedures for the pilot study ^ orienta- 
tion of teachers^ and procedures for the final experimental 
study. /. 

Treatment Variable , ' 



I'he treatment variable in this study ^ as noted in Chapter 
I and II, consisted of the differential affect of three cri- 
terion levels of achievement on final achievement as measured 
by the siammative test. Customarily, performance on ah achieve- 
ment test is a dependent variable because it is ^n outcome of 
soma treatment variable. In this ma^t^ry^ learning s|^dy, 
however, the requirement th4t various groups attain different 

.... ( - . - 

o . 
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criterion levels to ascertain the dif f erenti^flTimpact of per-- 
formanca levels, makes what is traditionally the dependent 
variable-— achievement— the experimental variable* The three 

' treatment levels , to which intact classes were randomly as-- 

\ 

signed were: T^, 90%? T^, 80%; and T^, 70%. 

The same uHiit of instruction and classroom procedures 
were utilised by all treatment groups, irrespective of criter-- 
ion level* 

Instructional Unit 

The instructional unit was Population GjiiQwth in the United 
States and Mexico (Dale and Rice, 1972), written for the Geog- 
raphy Curriculum Project of the University of Georgia* The 
text presents basic concepts of demography and population 
geography xn a hxstorxc&l and comparatxve format* The unxt 
materials consist of a pupil text and a pupil answer booklet 
and may be used as^an individualised tutor text, as"" a text for 
clas^--pac6d instruction, or a, coinbination of individualized 
and class paced instruction. Appendix A contains the text's 
table of contents and a sample lesson from each of the three 
parta within the unit* 

There were four principal reason^ for selecting the^ unit 
Population Growth in the United States and Mexico . . The first 
reason for selecting the unit was the structured nature of the 
material, with clearly designated l(2^rning outcomes and feed-- 
back procedures* According, to Carroll (19^63) and Bloom (1968), 
structured material of this type lends itself to mastery 
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learning procedures* The instructional unit is organized ac-- 
cording to a method of presentation called the Forced Inferen-"- 
tial Response Mode (FIRM) . It uses incomplete sentence stems 
to force students to derive information from a data base in 
order to construct a series of sequential responses. The cor^ <> 
rectly completed ^tems compose a logical narrative of informa-- 
tion contained in the data t^ase. In this unit, the data base 
_ consisted of maps, graphs, tables, and charts. The FIRM text 
is accompanied by a response booklet which permits the stu- 
dent to obtain feedback as to the correct nature of his re-' 
N, sponse. - ,^ 




even though it was written for students in the middle grades: 



It had previously been tested with fifth, sixth, and seventh 



grade students. 



Two standardized reading formulas were used by thi^s .re-- 
searcher to determine re^ability. Jhe Rudolf Flesch (1949) 



formula for readability^Vas one formula applied. Four Read- 
ing ease scores were compu|:ed frofni sample selections taken 
from th^ beginning, the middle, and the end of the unit text. 



These scores indicated that the sample selections had read-- 



ability levels of grades five, six, and seven (Table 3,1) . 



A second standardized reading formula used to determine 



readability was the Fry (1965) formula. The means^number of 



sentences per 100 words v/as 7.2, and the mean njomber of 

/ 
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Table 3.1 

I ■ • ' 

Computed Riding Ease Scores According to the 
Rudolf Flesch Readability Formula 

\ 



Page 
No. 


Reading 
Ease 
Score 


Grade 
Level 


8 


92 




• - 48 


78 


7 


54 


■ SI • 


6 


80 


73 


7 



1 



c 
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A 

sylflables per 100 words was 138. On the graph for estimating 
readability, ' the intersection of these two means indicate a 
seventh grade reading level (Table 3.2). 

Third/ there was the appropriateness of subject matter. 
Seventh grade social- studies curriculxim in Texas ^ where the 
research was conducted ^ deals with Latin American and Texas 
history. Mexico is often a topic in much of the state's so-=- 
cial studies curriculum because of its proximity to the 
United States and the resulting cultural diffusion between 
the two countries. 

Fourth/ and more important ^ was the specific relevance 
of the unit to the geographical location of El Paso^ Texas ^ 
the city where the research was conducted ^ and to the large 
Mexican American population of the area. Together Ciudad 
Juarez and El Paso form a border metropolitan area of ap- 
proximately one million people. The majority of the El Paso 
population is of Spanish surname (El Paso Chamber of Commerce 
1974) . The unit explained/ to a large extent/ the historic 
c^l development of the Mexican American population now con- 

s 

centrat^^n the Southwest. It also reinforced previously . 
taught material on Texas and Mexican history. The decision 
to use this unit was made after a saitig^le hac^been identified 
for the research and formal arrangements • with an El Paso 
school district had been finalized. The procedural arrange-- 
ments v/ith the El Paso School District are giyen in Appendix 
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Table 3/2 

Computed Reading Ease Score According to 
Fry Readability Formula 









'fa- 
Sentences 


Syllables 








per 
100 words 


per 
100 words 


IQO-word 
100-wor4 


sample Page 
sample Page 


4 

32 


9.1 
8.8 


122 
148 ' 


100«-wofd 


sample Page 


82 


.6.6 


13D , 








3)21.7 


' ' ^ff 

3)414 V 


■ \ 


Average* 




7.2 


138 



1 

*Readability measured at grade seven level. 
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Sample Selection 

This researcher made arrangements with the officials of 
the El Paso Independent School District in Texas to obtain 24 
seventh grade classes in five schools for the experimental 
study. Teacher selection was based upon a willingness to 
take part .in the experiment. 

Duration of the Study ^ 

Preparations for conducting a pilot study prior* to the 
experimental study were made by the researcher for a 15 day 
instructional period from February 3, 1975 to February 21, 
1975. 

Ttie experimental" study was conducted over a 15 day in- 
structional period from March 3, 1975 to March 21, 1975. 
During this period the three criterion treatment groups 
studied the unit Population Growth in the United States and 
Mexico. , At the end of the 15 day instructional period, a 
posttest of geography achievement and an attitude, scale were 
administered. A delayed posttest of geography 'achievemei^ 
was administered three ii^eeks after treatment to measure re- 
tentipn. The time ^ch^dule of th^ study is included iji Ap- 
pendix I. ' I 

The procedures employed^in the pilot and experimental 
study are described in the following sections. 
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Pilot Study 

A pilot study was conducted from February 5, to February 
21 to monitor treatment procedures to be used in the experi- 
ment. Three classes from the El Paso Independent School 
District were utilized. 

In the pilots study classes were randomly assigned tp the 
90\, 80, or 70% criterion levels. The prescribed criterion 
level was to be attained before proceeding from one lesson to 
the next. All classes received the ^me unit text and answer 
booklet. Students also received a personal score log which 
included the minimum number of correct lesson responses 
needed to meet the prescribed criterion level. A sample of 
the score log is given in ^PP^^dix B. -'^ ^ 

Several important prpcedural changes resulted during the 
pilot study itself. One change was the elimination of a 
semi-class-paced mastery strategy. Originally, the proce- . 

i 

dure called for a discussion by the teacher of a lesson's 
data base, before students proceeded to study the lesson on 
their own and complete the unfinished sentence stems of the 
respective lesson. 

The teacher, ^therefore, was to play an important role 
in the study by systematically introducing to the class each 
data base of the unit's 41 lessons. However, this semi- 
class-paced procedure was abandoned a few days after the 
pilot study got underway. By the third day few students 
were on the same lesson. The teacher's explanation of a 
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given data base created -a disturbance to those who were behind 
or beyond the data base under discussion. 

It vas decided to allow students to' continue through the 
unit on an individual basis ^ with teacher assistance to the 
individual. The students were instructed to request teacher 
assistance ^whenever difficulty was encountered. In this ^ 
manner^ explanations^ clarifications^ and other types of 
guidance were offered to children on an individual basis and 
as the need for help arosel 

A second change which occurred during the pilot study 
was the .elimination of study groups. Originally, study 
groups were designated as one mfeans of providing feedback- 
correction to those students who had failed to achieve the 
prescribed criterion; After the first day of the pilot 
study, it v^s evident that this procedure w^s (difficult to 
implement. Instead, class monitors, those who had completed 
the unit or were far ahead of the class as a whole, were 
used to assist students having learning problems. Monitors 
were instructed not to give answers to students-, but to help 
t^m to derive the answers .from the data base themselves. 

All subjects, irrespective of the criterion level re« 
quired to reach, followed the steps described below. 

lo The date the student began the treatment Was 
recorlfJed in the personal score log. 

2. The treatment began with lesson one. Students 
studied the data base. 

3. The. incomplete sentence stems, corresponding 
■ to each lesson's data, base, were finished. 

The responses were, written in the unit. text. 

■ . /•- , _ 
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4. When all senterifce stems were completed^ the 
finistied lesson was shown tb the teacher. The 
teacher gave the student an answer booklet to . 
check his responses. 

5. The number of correct responses was recorded in 
the pupil's personal score log under the column 
"First^Exercise" (Appendix B) . ^ 

6. If the student answered at leasit the minimum 
number of stems correctly ^ as indicated on 
his score log for each lesson > he proceeded 
to the next lesson. ^ 

7. If the student did not achieve criterion oji 

the lesson, he reviewed the data base of the n 
s^e lesson a second time. He studied the J 
data base until he thought he understood it 
well enough to repeat the written exercise. 

8. A sheet of paper was obtained from the teacher 
in which the answers were written. 

^ 9. The correction procedure waS repeated as in- . 
dicated in step 4. This score was entered 
in the log under the column "Second Exercisfe." 
WheWier or not criterion had been attained, 
students proceeded-H:o the next lesson. The 
pilot study had show/i that almost all students 
achieved^ criterion on the repeated exercise. 

10. Students proceeded at their own pace until 
the unit was completed. S^-udents recorded 
the date of unit completion in Jthej^r 3core 

logs* , 

'> 

11. The final posttest was administered on the 
15th day of treatment. 

Throughout the le^riiing unit, the teacher and appointed 

^monitors assisted s1:udents requesting help in ^understanding 

a lesson. If l5*ie -unit was worked upon at home, students • 

were required to record the time spent studSririg. 

Th^e researcher conducted the pilot study herself for 

"two reasons. First, the original .classroom teacher did not 

have sufficient time to study the unit or to review the 
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mastery procedures prior to the beginning of the pilot study. 
In order to assist students with learning difficulties, a 
thorough understanding of the unit was essential. Secondly, 
a participant-observer approach enabled the researcher to re- 
tain or modify mastery procedures for the final experimental 
study. Having directly experienced the pilot study facili- 
tated the teacher orientation meeting between the researched 

and the teachers in the final experimental study. . 

■I 

Orientation of Teachers " 

A three hour orientation meeting v^ag^eld with ""the five 

-J ■ 

participating teachers of the five cooperating schools on 
FebruaiiV 27, 1975 four days prior to the beginning of the 

treatment. February 27 and 28 had been designated as in- 

/ ' ' ' 

service days for teadhers of the El Paso^ Independent School 

- /> ■ : ■ : 

District, and princi^^als of the participating ^teachers 
granted them permission to attend the orientation arranged 
by- the researcher. Teachers had -previously received copies 
of the text Population Growth in tl^e United Stateis and Mexico 
and had reviewed the unit prior to orientation. 

The orientation stressed the importance of the teacher 
in the experimental study. The unit reqiiired close teacher 
supervision and participation. It was important that they 
be completely familiar, with the unit in order to assist stu- 
dents encountering difficulties with the lessons. Therefore, 
teachers were asked to complete the unit them^lves before 
the beginning of the experimental study. Some teachers, 

00095 




62 



-Jdi lowing 



( however, did not complete the unit until 
week* 

On the first day of the treatinent, students were to re- 
ceive an explanation on the use of maps, graphs, charts, and 
tables to facilitate completion of the information statements. 
The researcher demonstrated this lesson to the teach'ters and 
provided them with additional ^aids to facilitate the teach- 
ing of this introductory lesson • The directions to the ^ 
students and teacher are given In Appendix C* The sample 
questions for at least one of the lessdns involving a map, a 
chart, a graph, -and a table are given in Ajjpendi^c D. This^ 
lesson Jormat for class paced mastery was used by teachers 
to introduce new material, but was not Used as originally in- 
tended. With each lesson. . - 



Experimental Study ^ ^7 

Except for one major change pertaining « to the avaija- 
bility , of answer booklets, the experimental proceduj;^ " 
resembled the.- process pursued fn the pilot phase of the study. 
In the ^ final study answer booklets were not distributed to 
individual, students. Individuals were re|[uired to show 
their completed, lessons to the teache?:, who in turn* released ^ 
an answer booklet to them for self correction in a specially ' 
designated area of the classroom: 

V This alternate measure was thought to reduce the proba- 
bility of copying answers without study of the data base. 
The researcher had noted. in the pilot study that some 
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students tende'd to locate responses in the answer booklet 
before devoting ample time to the study of a data base to in- 
fer an answer. The reluctance to persevere in the learning 
task was thought to be enhanced by the immediate availability 
of an answer booklet which each individual could readily re- 
sort to. Therefore, teachers of the fiftal study .decided to 
retain control of answer booklets. Howevet, there is some 
doubt that students reached the stipulated criterion level 
^ \ because students self ^reported their individual progress in 
personal score log. Even though students were required to 
^show their completed lessons to' the teachei^ before obtaining 
an^ answer booklet for checking purposes, the teacher did not 
have' sufficient time to systematically check the pupils 
exercises for accurate reporting. . 

The next part on data collection descri^Des the two . 
achievement tests and the attitude scale administered to 
students. i 

Description of Data Collection 

This section describes the word meaning teat, the 
achievement tes^, and the attitude scale used in the. research. 

l^ord Me aning Test , ' * . ' 

■ ^ ■ . " ■■ ^ 

Data for thg treatment by blocks design was provided by 
the word meaning section of the Iowa Test of Basic Skills ; 
Form 6, Level 13 , a 48-item,^ four-foil. multiple choice test 
(Lindquist ^ Hieronymiis, 1971). It was administered prior. 
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to treatment to all students in the 24 participating cla/sses. 
There is evidence to indica«&^ that vocabulary achievement 
correlates highly with achieveAentjt^lien the University of 
Georgia Anthropology or Geography Curriculxam Project mater- 
ials are used (Thomas, 1967; Gaines, 19.71; Jones, 1974). 

Word meaning knowledge and total reading achievement 
are also highly correlated. Vocabulary knowledge is essen- 
tial to reading ability, and has been used to predict success 
in school (Traxler/ 1945; Johns, 1972; Duffy, et al., 1972). 
Therefore, a vocabulary score Was utillTzed as th^ blocking 
variable because of its high correlation with total reading 
comprehension and achievement and economy of time in adminis- 
tration. 

The word meaning section of the Iowa Tests was also 
chosen for its- high test reliability. According to the Tech- 
nical Manual (Lindquist & Hieronymus, 1971), the grade seven 

vocabulary test has a test reliability of .89, and the read- 

ing test has a reliability of .92. The standard error of ^ 
measurement for the vocabulary test is 3.0. Word meaning 
had a correlation of .81 with reading comprehension, the 
highest correlation of any sub-test of the Iowa Battery. 

, The researcher utilized the ANLIGH (Analysis of Item 
and Test Homogeneity) "^program to compute the reliability of 
the ^ord Meaning Section of the Iowa Test^of Basic Skills : . 
' Form 6, Level 13 with a random sample of 100 students from 
the population of 734 seventh grade students from the El Paso 
Independent School District who participated in this study. 
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Computation of reliability by Cronbach's Alpha Indices gave a 
coefficient of .83# 

Achievement ♦ . 

The svuranative test used in this study was a 50-item^ 
four-foil iqultiple choice test developed by Dale; in 1972. 
The content validity of the test^ according to Dale (1972^ 
p. 52) , was controlled by a table of specifications and com- , 
parisons of content and test items. He reported a reliabil- 
ity, Kuder-Richardson #21, of .91. "BfeMus^e the population of 
the present study was geographically i^ad ethnidally differ- 
ent from that of the Dale study, the investigator computed a 
new reliability score for. the siAjects in this mastery study. 
The ANLITH program gave a coefficient of .93 (Cronbach's ^ 
Alpha Indices) A copy of the test, is given in Appendix E. 

Attitude Scale ' 

It was evident to the researcher that there was no 
standardized scale in existence that measured attitude to- 
war^ mastery learning With geographic subject matter. How- 
ever^ the volume Scales for the^^Measi^rement^ of Attitude by 
Shaw and Wright (1967) ^ reports 172 attitude scales with at 
least minimal reliability and validity, ofhe authors suggest 
that "Attitude research has been hindered by the inaccessi- 
bility of existing attitude scales resulting in- less-than- 
o|)timum advances in the scientific analysis of attitudes." 
"^Therefore/ they reported scales wh^ich they considered to ^e 
I among the most useful- in meeting current research n^eds/ 
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\ Among the many generalized scales contained in the Shaw 
tight volxime was one scale that measured attitude toward 
-any s^ool subject, developed in two equivalent ^rms by Si- J 
lance afid Remmers (1934). Silance and Remmers (1934) reported 
equivalent 

different kchool subjects as attltudinal referents. Ferguson 
(1952) cite&\the following reliabilities for four differeiit 
subjects: bi6iLogy, '.81 (n = 269); chemistry, .70 (n = 771); 
English, .68 (xA= 705) ; ifiathematios, 174 (n = 579) . ^Stoddard 
(1975) reported X, ^©li^J^i^M^^f (n = 30 classes) for> 

(1M§) 




riterion gr 
areWof mathema 



validated the scale for construct validity 
ups measured for interests and vaijaes 
in jMie are^B^f mathematics. St^nk' (1957) offered some evi- 
dence of concxjirrent validity with a cor^lation of .39 be- 
tween this scale and the kfcores of 130 subjects "°on a graphic 
rating scale of expression of interest in a psychology course. 

This scale seemed reasonably valid and reliable for pur- 
poses of thds study; howevet-, there was also a shortened 
form of the 45-item scale developed by Remmers in 1960. The 
investigator selected the Remmer's 17-item short A Form 
rather than the long 45-item A Form for 'the study because 
the short form would take less' time for administration. 
Time was essential to consider in this study because students 
were administered two posttests on the final day of the 
treatment, and the investigator thpught that there might be 
a lack of time for the completion of both tests by all 
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students in one- cla^s period. Both poSttesta~the geog- 
raphy achievement posttest and. the attitude j^cale — were 
successfully completed by the subjects of the pilot study 
when the short form of the attitude scale was administered. 

According' to^ a review of the Remmer's shortened test 
forms by C^pipbell (1953) ^^as reported in The Fourth Mental 
I'leasurements Yearbook y the test manual gives no criterion 
for^ the selection of the retained items. No correlations 
between the original and short forms of the various general- 
ized scales developed by Remmers and his associates ( The 
Fourth Mental Measurements Yearbook ^ 1953) .are provided ^ nor 
is data oil* reliability reported. Evidence of Validity comes 
from the older forms of the scales^ that is^ the typically 
high correlations between the * generalized scales and Thurs- 
tone scales on similar attitudes (Cait^bell^ 1953 & Clarke 
1953). Both reviewers of the Remmer's shortened test forms^ 
Campbell (1953) and Clark (1953) ^ note the unique usefulness 
of the Attitude Toward Any School Subject scale as a general- 
iz^d scale and predict their continued use. 

Although no data on reliability or validity for the 
short form was founds the investigator assiamed that reliabil- 
ity and validity would differ only as a result of, the de- 
crease in items. The present investigator determined 
reliability of Form A by the equivalent forms method. 
Form B of the 17ifitem Attitude Toward Any Subject scale was 
adi^nistered to a sample of 111 students in the study after 
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a delay of three weeks and o|i^^^;^ same day the ^delayed post- 
test was administered. The responses of these students bn 
Form B were compared with their ye^ponses on Form giving 
a correlation of .93. On the basi§;^f the correlation of 
short Form A and B in this study Foir|nL;^^^i^^^^ considered a re- 
liable measure of the possible influenck^f^ different 
criterion levels on attitudes for this stii^y!^^^^^ 

A sample* of Remmers Short Form A^ modiffi^lt as "Attitude 
Toward A Geography Unit," is included in Appen|i^X F. 

Descriptipn of Contextual Variables . 




This section discusses tho^ contextual variabli^JS., which 
may have affected the treatment but could net be controlled 
in the experiment. ^ They include the effect of the commu)?|ity 
and the school district, the school, and the teachers 
variables considered pertinent to the experiment's extern^:t^;S 
validity. The results of this study can be generalized to 
groups using similar materials and with characteristics simi 
lar to those in the treatment sample. 

C ommunii:y and School District . s 

The study was conducted in the El Paso Independent 
School District of El Paso, Texas. The population of the 
city of El Paso is approximately 360,725. For the county of 
El Paso, the population numbers some 400,971 people. The 
proportion of racial categories for \he county is as follpws! 
Caucasian 96.1%, Black 2.8%, Indian .2%, Japanese .2%, and 
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all othler .8%, J^ersons of Spanish language or surname com- 
prise 58*1% of the city's population and 56.9% the county's 
population (El Paso Chamber of Cbxranerce^ 1974) • 

: El Paso is adjacent to the Rio Grande River and Ciudad 
Juarez f Mexico. Together these two ^orm an economically in- 
tegrated metropolitan area with a popul'ation of approximately 
877^347 people. International border crossings from Juarez ^ 
Mexico to El Paso number 41,936,873 in 1973 (El Paso Chamber 
of Commerce, 1974). 

The economic base of the city andr county of El Paso 'is 
apparel manufacturing, i^^elting and refinijig of metals, and 
petroleum, refining and t^^ distribution of natural gas. El 
^Paso's economy also inclui^ea major military expenditures from 
Ft. Blis^, a major nationaff defense training center. 



Twenty-one high schoo$|, five junior high schools, and 
91 elementary schools serv^i^the city's 108,084 students (51 



Paso Chamber of Commerce, 1914). Seven small independent 
school d^^stricts outsid^ theS|ity limits serve an additional 
7,744 students. The El Paso l-fidependent School District con- 
sists of eight high schools, 4|ijelementary and intermediate 



schools, ^hree intermediate schc|^s, and one junior high 

school. " 'iH' 

Bussing is not used in the c^j^ty of El Paso to facili- 
tate a balance of Mexican American' Anglo American stu- 
d^ts in every school. The directo^f% Pupil Services for 
the school district (C. F. Hart, Pers^^^al interview, March 
21, 19^75) reported that bussfing was rejected in El Paso 
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because the city itself is integrated. To maintain this bal- 
ance, the El Paso Independent School District is subdivided 
into small envisions. Students are required to attend thoi^e 
^ schools within the sub-districts in which they reside. Two 
of the high schools, however, serve almost 100% of students 
of Spanish surnames. Some 11 elementary-intermediate and 
junior high schools serve as feeder schools for these two 
high schools. 

Characteri^ics of the Schools in ^the Study 

The 24 classes that participated in this study were lo- 
cated in five schools in the El Paso Independent School Dis- 
trict. Each teacher completed a questionnaire which 
described both teacher and school characteristics considered 
relevant to the study. The reported data relating to the 
socio-economic status of pupils in this study is based on in- 



formal^ teacher use and not on precise SES data. School - 
characteristics are suiranarized in Table 3.3. 

School A. This school was constructed in 1967. It has^ 
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54 teachers and is administered by an appointed principal. 
It is an ' elementary- intermediate school^^^^ontaining grades 

The classes are departmentalized, and students' ara 
^ heterogeneously grouped. This composition of the student 
body is approximately 50% Anglo American and 50% Mexican 
American. Socio-economically, the surrounding school area 
ranges from upper"" class to Xoyer class. *The school population 
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is\ approximately 50% middle class^ 25% lower class, and 25%^ 
uppW class. Students from two extremes attend this school— 
children from fazrm workers and children^from the community's 
wealthiest sector. 

School B * This school was consti^ucted in 1958, The \ 
school has SS-^teach^s and is administered by an appointed 
principal. This intermediate school contaihs grades six, » 
seven and eight. Classes are departmentalized and hetero-^ 
geneously grouped ♦ 

Approximately 98% of the schoof^ population is Mexican 
American, 1% is Black, and 1% Anglo American. About one 
third of the population is from a lower class background, . 
living primarily in government housing. Another third of 
the school is of a lower irixddle class status, and the re- 
maining third of the population is classified as middle 
middle class. For the majority of the^ students, Spanish is 



^^^^ the dominant language, 



School C . This. school was constructed in 1972. The 
school has 11 teachers and is a^jy,nistered by an appointed 
principal. This intermediate school includes grades six, 
seven, and eighjb. Classes are departmentalized and hetero- 
geneously grouped. 

Like school A, this school is also in a socio-ecqnomi- 
eally mixed area. About 25% of the children come^^om an 
tipper class background. Some^ 60% of the school population 
is classified as middle <5lass, and about 15% -is of a lower 
class status, living in governmental housing. 
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The influence of the* United States Army is strong in 
this geographic area which houses a large number of ariny re- 
la ted people • ^ . 

School This school was constructed in 1958. The^ 
school has 47 teat:hers and is administered by an appointed 
principal. This elemejitary-intermediate school includes 
grades k-8. Classes are departmentalized and classes are 

- heterogeneous ly 'grouped. ^ ' 

' ^ : 

The socio-economic status of the area varies from middle 

' .. * I' , , . * . 

class to lower class. AJ>proximately 50% of thetscHool .popu- 
lation is Anglo-American and th^ remaining 50% Mexican 
American. 

' ' ' ■ ■ ■■ f - ' 

School E . This school was constructed over 50 ]^ars 

(} . ° ■ . ^ . ^' *' . ^' T) 

ago. 0;^iginally this. was one of the city's oldest high 
schools. * Two years ago it b^ame an intermediate school. 
The school ha^S 47 teachers and ig administerejd by ap- 
pointed principal* This intermediate school indues grades 
seven r eighty and nine. Classes are departmental izjed and 
heterogeneously grouped"? 

The school population is almost^ 100% Mexican- American. 
Most of the students come frbm a -low socio-economic back- 
ground. Spanish is .the dominant language for most/ if not,<^ . 
all/ of the school population. Government housing is concen- 
trated in this school's geographic location. 

> ' - ■ 

. . J ■ 
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9 



Five-^rade seven teaches from the eI Paso Independent 
(School District partic^pat^dx in this ^tudy. The biographic 
teacher characteristics data in ^ this section was collected ^ 
from each teacher by the use of a questionnaire ani is 
::?i^marized in Table 3.4,/ The judgments of teacher behavior by 
J- r^the investigator are based on frequent but infoihnal observa- 
tions of teac'h^ an^ pupil classroom interactions. 
- ' ■ ■ . " , 

r V Teacher A .- This teacher was 31 years old, male, and 

: had six years teaching d'xperience. He held a Bachelor of 
•Iji Arts d^egree in history and an M, Ed,, plus 30 g^emester hours 
beyond the M. Ed. He repotted that he had completed 6 
semester hours in geography. ^h|.s' teacher taught seven sec- 
tions of seventh grade sc^cial studies. 
>^ This teacher had excellent discipline in- hi^ classroom. 

/ Both teacher and student expectations appeared to be cleanly 
^ defined an^ understood by each* side. The teiicher maintained- 
good rapport with the students and interacted with them very 
'frequently throughoijt the eixperimental study. A very pleas- 



-6 

observed thife teacher and his classes. 



r 

' ant classroom atmosphere prevailed whenever the researcher 



Teacher B . This teacher was, also 31 years old, male, ^ 
"land h^d four >years teaching, experience. He held a Bachelor 
of' Science degree in Education with a major in Secondary 
education. He had completed nine semester hour$ in geogra- 
phy. This teacher taught six section?, of seventh gradie^ 
social studies. . • , 
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This teacher also had excellent classroom discipline. 
Students were always observed in their seats and appeared to 
be working through the unit the entire period. This ieach- 

er's classes were generally very quiet and with less student- 

t, * » . 

teacher interaction taking place than with teacher A. 

Teacher C . ^his teacher was 30 years of age, female, 
ai<d had;„five years teaching experience. She held a Bachelor 
of Arts Degree in Elementary Education. She reported that - 
she had completed threp semester hours in geography. She 
taught. three sections of seventh grade social studies. ^ 

Discil^^ne in this classroom appeared to be somewhat 
more lax than th^ class mentioned above. A considerable 
ntunber of informal student to student interactions were evi- 
denced by the researcher. However, this teacher very fre- 
quently worked with individual students anoN^eir problems 
w|th the unit text. 

Teacher D . This teacher was 33 years of age, female, 
and had i>ne year of teaching experience. She held a Bach- 
elor of Science degree in Elementary Education. She reported 
that she had completed nine semester hours of geography. 
She ttjiight six sections of seventh grade social studies. 

'T/liis ^teacher averaged the largest number of students 
per class, approximately 34 pupils. Conditions in her class- 
room appeared somewhat ctowded in comparison with any of /the 
other classrooms.' Classroom' discipline appeared satisfao- 
tory in each of this teacher's classes. This teacher 

ooiio 



constantly interacted with her students throughcmt the experi 
mental study ^nd appeared to have developed good rapport with 
her pupils. 

' Teacher E . This teacher was 25 years old^ female^ and 
had four years teaching experience. She held a %achelot of 
Science degree in Secondary Ec&eation. She reported tlji^at she 
had completed three semester Hours in geography. She taught 
five classes of social studies. 

The teacher averaged 23 students per class ^ the lowest 
number of all other teachers. She maintained very good dis* 
cipline and was able- to keep close track of each pupil's 
progress. She also interacted with students frequently as 
they proceeded through the unit text. Students* remained in 
their seats while she generally worked her way from one pupil 
to another. * , ' 
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Summary of Contextual Variables 

The five par1:icipating schools were similar in prganiza- 
tion, administration, and ^plant facilities. The sciiools 
differed, however, in student population, ^he population of 
two schools was predominantly Mexican ^erican. In one, 
so^dio-economic status was approximately 75% lower and 25% 
middle class. Students of the second school were also from 
a lower or middle <^class background. The jJominant language 
f or ^ both school populations is Spanish. 'This means that 
children generally speak English in the classroom and with 
their teachers where subject mattfer is concerned. However, 
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students" speak Spanish to one another in most informal inter- 
actions both inside and outside^ of the elassroom* The home 
language is 'Spanish, . • " ^ 

In the three remaining schools # -the Mexican Miericans 
are a minority, i\nglo students cokprise about S0% of the 
population in each of ±he three schools. Most interactions 
between an Anglo American and a Mexican American child re*=* 
quire .that the latter speak English rather than Spanish. 
^Most Anglo children in these schools do not speak, Spanish, 
fluently enough to converse in the ^language, Mexican 
American students in these schools tend to^ be more feicultural 
'than thosg students in t)^e predominantly Mexican American 
schools. • • * 

Eight classes from predominantly Mexican American 
schools participated in the experimental study. The remain- 
ing 16 classes were from mixed schools where approximately 
one half of the student body was Mexican American and the 
other half Anglo. t?hen class means wer^ rank ordered for all 
24 classes according to the word meaning section of the Iowa 
Tests o£ Basic Skills: . Form.6y Level 13 ^ the classes frpm 
the two predominantly Mexican American schools occupied the 
bottom eight positions ^ or bottom thirds of the range. The 
mean of this bottom third was 16. 85 on the word meaning 
testr a grade equivalent of 5.5^ while the mean of the other 
16 classes v^as 21.99^ a grade equivalent of 6.7. Therefore/ 
the mean vocabulary equivalent of the predominantly Mexican 
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\Bm€yei©aa sohools was slightly over a yo^r beh/nd'the predomi- 
nantly Angl© sohoole (Tabl6 3.g)* 

The observed dif f erenaes betweei^ the felirQe treatment 

, groups regarding the personal attributes ©f the teachers and 
individual school ©haracteristic^r- were deemed 'to be minor. 
Because of the random assignment 0^ classes to treatment; 
classes from the predominantly Mexican/ American schools were 
distributed across treatments. Thus, /the investigator con- 
cluded that there were no contextual variables, other than 
treatment/ that accounted for observed ^differences between" 
the three treatments o^ the posttest. Table 3.6 shows 'the 
distributio!! of classes across treatments by ethnic groups. 

The next two parts ©f this chapter relate the technical 
aspects of the experimental research. 

Experimental Design 

h 2 K 3 fully crossed analysis of variance (ANOVA) for 
each criterion measure was employed with the posttest data 
of this study. This design is shown in Table 3.7. The 
same design waij used for all th^ee dependent variables. To 
avoid needless repetition of the design, only one experi- 
mental payout is shown with achievement as the dependent 
variable. 

Random Assignment of Classes to Treatment Groups 

There were two steps in the randomization process.*^ 
First, the, 24 classes were randomly assigned to one of three 
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Table 3.6 



Distribution of Classes Across Treatment 
by Ethnic Groups 



. " Ethnic 
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Predominantly 
' Mexican ^ 
American 

1 ' i 


^ 3 


2 


2 


■ ' Mixed \ 
1 g Mexican 
^ () American 

and AnglQ 
! American ' 


• 

5 " 


> 

6 


Ik* 

5 




.■a 
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r Table 3.'7 

Experimental Layout (ANOVA) 







T2-80% 




4 






S-16 


^17-24 > 




^.111 


.121 0 


^.131 


.1.1 




^.211 


^.221 


^»231 . 


Y 

^ . 2-ri 


A3 


^.311 


^,321 


^.331 


^.3.1 ' 



••XX «*2X aaSX 

Independent Variables : ) 

Treatment ' 
VocabuXary Levels 

f ■ ■ 

Dependent VariabXe: 

Achievement 

T represents treatments : t . = 3 \ 

A represents vocab'uXary le\i^^*lts: - a. = 3; |* \^ 

C represents cXasses; c = 24 

%• ^ ^ ^ ^''^ ' 

Siabscript Order: ciasses^ VQcabuXary levels, 

treatment/ measure , 



treatment groups. Treatment was then randomly ass%n^ia to 
th6 groups. The first treatment group was tq achieve* the 
90% criterion level; the second treatment group to the .80% 
criterion level; and the third group to the 7 o\ criterijOftt 
level. , . 

A treatment by blocks desi-gn was adopted for examiniiigf 
the effect of mastery learning on students of varying apti-: : 
tudes, especially lower ability students. Aptitude,- as 
measured by a .vocabulary test, was selected as the blocking 
variable. The reason for using a treatment by blocks design 

* i^s related to the premises of mas tefy "learning, discussed , 
brief ly< in ' the introductory chapter and the review of the 
literature. An explicit premise of mastery learning is that 
feedback^corrective procedures are instructional teqhniques 
which raise the^'^level of achievement df lower performing 
pupils in traditional instruction. This premise, as previ- 

ously noted, tends to- emphasize the factors of the environ- 

1 ' , ^ ^ ' 

ment, over what happens in the insta^ctional situation, and 
€o ignore the characteristics a learner brings t^ instruc- 
tion. T^Uie psychological literature has repeate<ily demon- 
strated that pupil aptitude rather than the type of treat^- 
ment ^s hiore important in cogjhitive achievement (Dtichastel 
r& Merrill, 1973; Oswald & Fletcher, 1970t\Dalis^ 1970; Mer- 
rill & Towle, 1972; Duffy, 1972^). The treatment by blocks 
design permits the yes^earcher in mastery learning to a^cer- 

• tain if mastery procedures eliminate learning for the lower 
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h, aptitude student # when aptitude is measuribd Iby a vocabulary 
testy as in this study,* - t ■ 

Students -were administered the word meaning section of 
the Iowa Tests of Basic Skills; Form 6^ Level 13 on the- - 
' first^'day of - the treatmeht. A subsequent analysis of vo- 
cabulary 'achievement across criterion level of treatment rfe-, 
vealed a homdgeneity of group means J^able 3.8). The sub- 
jects were rank ordered\by cg^lass on the basis pf the 
concomitant' score and then divided into three blocks: a ^ 



highfc middle^ or low block. The designated ranges permitted 
a minimum of three individual scores per classroom to fall 
within each vocabulary level, except for the high vocabulary 
group in one classroom whi-ch contained only two scores 

(Table .3. 9). A discussiofci of, how the vocabulary -ranges were 

i ■ , 

determine'd follows.^ * 

Distribution of Students by Treatment and 
Vocabulary Le\^e4 ^ 

Five teachers and ^total of' 24 sevj^nth grade classes 
wit^ 734 students participated in the s,tudy. The number of 
students within classes were classified by vocabulary level 
and criterion level in Table 3.9. Not all 734 students were 
use,d in the data analysis. . Thirty-four students were 
omitted from the data analysis for one of three reasons: (1) 
prolonged absences from school, (2) withdrawal from school 
prior to the completion of the study, and (3) late enroll- 
ment into school after the study was almost completed. 



Table 3,8 
Mean Vocabulary Achievement Scores 
by Treatment Groups 



1 


'^1 

, ^ '90% 
Cri:^ion 


^2 

80% ■ 
Criterion 


^3 
• 70% 
Criterion 


Vocabulary 
Means 
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total 

700 
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' Of the 34 students dropped from the data .analysis, nine' 
or 27Sv were in the. upper /and 'middle ilyfocabulary groups, whii 
24 f or 73%, were froAi the low group; These figures point. up 
' tl^e ifeact that frequently corrective procedures caijnot oper- 
ate because the subjects for whom they are intended are JicJt 
in school where, they can benefit from such instruction. 

Vocabulary Scores, Grade Equivalent , 
and Natijg^l Percentile Rank 

^^^cabulary achievement was the concomitant variable 
us0^ in this study. The mean reading, scores . for students ^ 
idistrifcjuted by treatm4nt; class; and vocabulary level are 

givesn in Table '3.10. Tables 3.11, 3.12, and 3.13 give th^ 

"... " - - ^ ■ 

mean achievement, retention, and a tCLtude toward. the unit. 

' ^ ■ f- 

scores by ^;treatment, class, and vocabulal§^. The sample popu- 
laty.on was extremely heterogeneous, with a reading range 

equivalent, of 1.8 for the lowest to 11.9 for the highest 

< 



group. Grade\pquivalent ranges by-group were: high, 9^.4 to 

11.9; middle, 6.1 tO 7.2; and low, 1.8 to 5.8 as shown in 

Table 3.14. ,^ 

Th^ graije equivalent stores translated Into national , 
. ' . . * \ 

percentile ranks indicate that the mean score of the high 

vocabulary group wa^ equivalent to the 64 percentile rank, 

the mean score of the middle vocabulary group was eq-uivalent 

to the 28 percentile , rank, and the mean score of the low 

vocabulary group was equivalent to the 5 petbentile rank 

(Table 3. ''14). The majorijty of students used in this study. 
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thetQforGf' fell fe©l©w the national norm for voaabu^ary as 
iiQaatared by the word . meaning SQotion ©f th© Iowa Tests of 
Bmio Sk ills f Form 6, Lsvel 13 .^ 

Unit of Sta-big)tiaal Analy eie ' " . 

' ' ThQ groop Mthin the alam was.peleated as the unit of 

statistical analysiie beeausQ an important purpose of thie ^ 

stuSy was to dGtermine how students Qf varying voea&ulary 

ability r espeoiallyx lower ap^titudo stMents^ performed under * 

/, ' ■ ■ \ 

differential criterion leyels; Aptitude v^ae measured by a 

'* I . ' 

Vocabulary test. Three vocabulary groups r high, mi<adle, and 

low, were determined for each class on the basis of individ- 
ual scores on the word meaning section of the Iowa Te^ts of 
Basic Skills; Form 6, Jievel 13 / The^se vocabulary groups,! 
three per class, were subsequently employed as the unit of 
statistical analysis, providing a total of 72 groups for the 
data aftialysis. 

Statistical Procedures 

A 3 X 3 fully crossed analysis of variance (ANOVA) wa^ 
used with the achievement, attitude, and retention mean .scores 
as criterion measures. This experimental design was used to 
determine if the cla^s means on each of the three measures dif- 
fered significantly '^(p >^ .05) across trea'tments. The compaiter 
program used^ in the above data analyses was the BMD 12V pro- 
gram (Biomedical Computer Programs, 1973). 



ooi;28 



■• . * . . lis 

statement of the Statist ipal Hypotheses ' , 

, Tho purpose of this study was to datenpine the effect 
of three arit©ri©n mastery levels on achievement r attitude, 
and retention of aeventh grade students using a geography in- 
structional unit. To accomplish this purpose , the following 
statistical hypotheses ware tested at the .05 level of sig-- 
nifieance; The ' subscript order is classr vocabulary levels 
treatment r and measure. 

Achievement: Main Effects of Treatment 

H : ^..11 = "..21 i "..31 

o 

This statistical null hypothesis spates that thfere are 
no st;atistical differences among achievemepit means across 
treatments. This statistical hypothesis was tested against 
the two-- tailed alternative hypothesis that:* 



H,: "..11 9^ ^.,.21 > "..31 



*1' 

This non-directional hypothesis states that there are ' 
statistical differences among achievement means across treat- 



ments . 



Achievement: Main Effects of Vocabulary Level 



^ H^: ".1.1 o ^.2.1 ^ ".3.1 

^ This statistical null hypothesis states that there are 

i • " ■ • - . ^ ^ ^ ^ 

i no Statistical differences among vocabulary groups on the 
, mean posttest scores. This statistical hypothesis was tested 
/against the two- tailed alternative hypothesis that: 
^ : ".1.1 ".2.1 y ".3.1 ' 
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This nondirectional hyp9,t|iesis states that there are . 
statistical di°f f erences among vocabulary groups . 

Achievement: Interaction 

H : '^.lll - ^.121 - ^.131 ■ 

o • . ^ ' , . ■ 

•^.211 - ^^.221 -.'^.23i 

^.311 - ^.321 ^^.331 ' 

« • • • 

This null hypothesis states that on the ^ichiev^ment meas- 
ure the interaction of treatment and vocabulary levels is a 

ji • 

null. interaction. This statistical hypothesis was tested 
against the two- tailed alternative hypothesis that: 
H^z ^.111 - ^'.m - ^.131 ?« 
^. 211 - J^.221 - ^ .231 
^.311 -5 *'.321^.- ^^.331. . • 

This hondirectional hypothesijS states that on the achieve- 
ment measure the interaction of treatment • and vocabulary lev- 
els is not a null interaction. 

- The hypotheses for the analysis of variance for each of 
the remaining effects measures followed the same format. It 
w^s^ot necessary ^to state each set of hypotheses because of 
the repetition involved. Therefore ^ the same hypotheses were 
applied to the measures of retention and attitude. 

significance Level , 

This study used the #05 significance level in testing ^ 
the null hypotheses* This means that a difference as or 
larger than the obtained one could occur by chance as fre- 
quently as five times out of 100. ^Therefore, the probability 



Er|c 00130 



♦ 




Of rejecting a tr.ue statistical hypothesis (Type I error) is " 
.05 (Myers, 1966). ♦ 

A Type II error "is 'the failure to reject a false hypothe- 
sis. The relationship between the Type I error and Type II " 
^rror ist inverse. By decreasing the probability of a Type I 
error, the reseai^hef increases the probability bf a T^pe II 
eiaror. The selection of a significance level, therefore, re- 
^ fleets a compromise between the relative importance of the 
two typ^s of errors (Myers ,| 1966). 

The power of a statistical test is defined as 1-3, or 
the probability of rejecting a statistical hypothesis when it 
is false and should be rejected! If alpha (Type I error) is 
held constant, the power of ' the sigifl^ificance test can be in^ 
creased -by increasing the number of observations ini the sam- 
pie. Therefore, if- power is increased, the probability of B 
(Type II) is decreased (Edwards, 1968).' The ,05 ievel was 
used in this study because it is appropriate to the moderate 
size of the N utilized, N = 72 as indicated in Tables 3.7, 
3.10, and 4.1. It represents an adequate balance between the 
.01 level if the individual (N = 734) had served as the unit 
of analysis or the .10 level if the class (N = 24) had been 
used. » . . -, 

Limitations of tCe Study 

This section discusses three principal limitations of 
this study that affected its extjrnal and internal validity. 
One lim^ation^ related to the study •s external validity^ 
was the use of an available pool of seventh grade students 
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in 24 classes of the El Paso Independent School District. 

This population could not be considered representative of 

the national population. The subjects were below the nation- 

al average in vocabulary knowledge, as measured by the. loWa 

Tests of Basic S kills; Form 6, Level 13 / in 'addition the 

ethnic coi^osition of the sample did not follow national 

ratios. In the present study more than 50% of the students 
ft 

were Mexican American. 

A second limitation, also related to ^e external valid- 
■ • • ^ * 

^ity of the study, was the lack bf control for the language 

i?' ■ ■ . - ' ■ ■ ■ - 

. ' ■ ^ , " 

variable. Those Mexican American students for whom English 

is a secdnd language were n9t excluded from the experiment 

or data analysis, but treated as low ability students on the 

basis of their scores on the vocabulary test. 

The first two limitations described relate to the low 
aptitude characterdstics of the sample, as measured by the 
concomitant variable. Nevertheless, the sample was appro- 
priate for a study of mastery learning investigating the re- 
lationship) of different criterion levels and aptitude on 
achievement I retention, and attitude. • . 

The third limitation of the study, related to the in- 
ternal validity of the study, was the lack of systematic ^ 
observations made in the participating classes during the 
treatment period to ensure that mastery procedures were be- 
ing followed. Oral directions were provided, to all teach- 
ers prior to the beginning of the treatment/ and each - 
teacher was given written directions, a time schedule to 

001355 
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follow,, and a textbook and an answer booklet. The ihvesti- 
gator made frequent visits' to all participating schools 
every week. TOese procedures^ strengthen the assumption that 
the teachers and students followed the instructions outlined, 
but the degree to" .which individual teachers and students may 
have deviated from established procedures cannot be deter- 
mined • 

The next chapter will provide the results of the study 
and a discussion of the findings. 

. V 



r 



4 
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CHAPTER IV . 

t ' ■ ■ . . 

RESULTS AND DISCUSSION OF THE FINDINGS 

The present study clid riot t>r6duce evidence supporting the 
hypothesis that a higher criterion level facilitated learning 
of materials^ at the seventh grade level. Analysis of vari- 
ance was used to test the sijatistical hypotheses xjf this 
Study.* Geography ppsttest and delayed posttest achievement * 
and attitude toward the treatment were dependent variables. 
Vocabulary knowledge, as measured by the Iowa Tests of Basic 
Skills; Form 6, Level 13 was used as a. blocking variable ■ 
■'•^::::---^e statistical hypothesis that there was na stati^txr* 
cally significant differenc^e (p < .05) among the treatment 
groups achieving to the 9.0%, 80%, or 70% criterion levels was 
tested at two time intervals; op the I5th^ day by a posttest 
after 14 days of instruction and three weeks later by a de- 
layed posttest. An attitude scale was also administered the 
same day as the posttest. « 

Presentation of the Findings 

•Nine hypotheses were tested. The hypotheses Were, stated 
in the null form and the probability level for the testing of 
hypotheses was established at the .05 level of significance. 
The findings for each of the nine stated hypotheses are 

. 120 
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discussed briefly in this section^ ^ more detailed explana- 
tion is offered in the second part of „ this chapte/, Discus- 



sion of the. Findings.^ 

- " • ■ . V ." 

Hypothesis I Treatment and Geography Achievement ' 

H^: 1 There is no significant difference in mean 

achievement across the three treatment levels. 

^ This study sought to determi,,ne whether there existed a 

significant difference in mean posttest achievement, among 

those students who were required to attain 'a 90%, 80%, 02? 70% 

criterion level throughout a learning unit. The computed F 

ratio to test this null hypothesis was non-significant (Table 

4.1)* A higher criterion level did not facilitate learning 

more than a lower criterion leve^; for exafipl% Table 4 .2 

shows that mean achievement for the three treatment groups 

was similar. 

Hypothesis II Vocabulayy Level and„^Geography Achievement 

H^: 2 The:^e is no signif io«^|e«fference in mean 
achievement across tHe Qiree vocabulary 
levels. ^ * 

This hypothesis states 'that there will be no /significant 
difference in mean achievement among high ,i medium! and low vo- 
cabulary groups on the posttest geography scores. The co^- 
puted P ratio for vocabulary effect was significant (Table 
4*1) . Therefore, the null hypothesis was rejected^and 
the alternative hypothesis was accepted that there are 
differences in achievement among the three levels of vo- 
cabulary. The data analysis indicated a highly significant 
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Table 4.1 
Analysis of Variance for Treatment, 
Vocabulary I<evel, and interaction - 
Achievement Posttest 



Source o^ - 
Variation 


Degrees of 
Freedom , 


Stuns pf 
Sguajres 


Mean 
Squares 


P Rato-o 


Total 


71 


\^248^0' 


4682.85 




Vocabulary 
Level 


2 


247246.24 


123623.12 


92.472* 


Treatment / 




- 563.55 : 


281.77 


0.211 


Treatment 
Vocabulary 
Level 


4 


44^.^8 


112.42 


.054 


Replications/ 
Treatment X 
Vocabulary 


63 


84223.04 


•1336.87 


K ^ 



A 



* Indicates F ratio that is significant at the .001 level. 
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aifference at the .001 level. High vocabulary students 
achieved significantly higher than middle vocabulary .students; 
middle' vocabulary students achieved significantly higher thah 
low vocabulary students. Previous knowledge ^ as measured by 
vocabulary y was a stronger factor in student achievement 
than the attainment of differential criterion levels through- 
out the unit. As indicated in Table 4.2, achievement means 
across vocabulary levels for the highV medium, and low groups 
were 3J^i9; 26,79; and 19.84, respectively. 

Hypothesis III Interaction of Treai3nent 
and VocabulWry Levels on the Achievement 
Measure 

H t' 3 iC^iere is no significant interaction between 
^ treatment and vocabulary levels. 

The computed P ratio for interaction results was non- ' 

significant. Vocabulary and treatment did not act together 

to create a gr^eater effect on student achievement than 

either of the main effects, treatment and vocabulary, taken 

* 1* * • 

into account separately. The interaction effect is the ex- 
perimental effect created by the combination of treatment 
and vocabulary over and above any effects 'associated with 
treatment and vocabulary considered separately. 

Hypothesis IV Treatment and Geography Retention 

H : 4 There is no significant difference in mean . 
^ retention across the three treatment levels. 

This hypothesis sought to determine whether there ex- 
isted a significant difference in mean delayed pos^est 
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achiavemant among those students who weife required to attain 
a 90%r 80%,. or 70% criterion level throughout the learning 
unit. The computed P ratio to test the null hypothesis was 
non- significant (Table 4.3). The attainment of a. higher cri- 
terion level ^did not facilitate retention mor^ than a Ipwer 
o level. As indicated in Table 4.4, the mean achievement score 

is the same for the 90% criterion level and the 70% criter- 

pi- t 

ion level/ a finding consistent with the achievement measure 
noted previously. - 

Hypothesis V Vocabulary Level and Retention 

H : 5 There is no significant difference in mean 
^ retention across the three vocabulary levels. 

^^his hypothesis states that there will be no significant 
di<#fej:en!pe in mean retention aiflpng high, medium and* low vo- 
cabulary groups on the delayed ppsttest geography scores. 
The computed F ratio for vocabulary effect, was highly sig- 
nificant at the .001 level (Table 4,3). Therefore^ the null 
hypothesis was rejected and the alternate hypothesis was ac- 
cepted that there am differences in retention among the 
three vocabulary levels. High vocabulary students achieved 
significantly higher than middle vocabulary students; middle 
vocabulary students achieved significantly higher than 1o\j 
vocabulary students. Previous knowledge, as measured by vo- 
cabulary , was a stronger factor in student achievement than 
were differential criterion levels. Table 4.4 indicates the - 
significantly different mean retention scores . across vocabu- 
lary levels. . ^ 



126 



Table 4*3 

•> « . " ■ 

Analysis of Variance f@r Treatment ^ 

. Vqeabulary tevel/ anS Interaction « 

Achievement Delayed Posttest 



Source of 
Variation 


Degrees of - 
Freedom 


■ ■ ■ Ci 

Mean 
Squares 


Mean 
Squares 




Total 


71 




299811.84 


4222*70 


« 


Vocabulary 
Level 


. 2 




231964.96 


115982148 


109.94* 


Treatment 


2 




' 649.71 


. 324.85 


0.30 


Treatment X 
Vocabulary 
Level 


•4 


V 


754.^ 

♦ 


, 188.74 


0.17 


Replications/ 
Treatmeht X 
Vocabulary 


63 




66442.24 


1054.63 


Test 



* Significant at .001 level* 
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Hypothesis VI Interacti on of Treatm^t and 

Voeabulary Levels on t he Retention Meagiare 

' H : 6 There is no eignifioant interaction be* 
^ tween treatment and vocabulary levels • 

The eoin|>uted P ratio for interactioh results was noji- 
significant (Table 4.3)* Vocabulary and treatment did not 
aet together to create a greater effeot upon student refeen- 
tion than either of the main effects^ vocabulary and ► treat- 
ment, taken into account separately. 

Hypothesis VII Treatment and Attitude 

H : 7 There is no significant difference in 
posttest mean attitude scores across 
* ^ the three treatment levels. 

This hypothesis sobght to determine whether there ex- 
xsted a significant difference in mean attitude among those 
students who were required to attain a 90%, 80%, or 70% cri- 
terion level throughout the learning unit. The computed F 
ratio to test the null hypothesis was non- significant (Table 
4.5). Attitude toward- the unit was not affected by the re- 
quired criterion level (Table 4.6). The attitude scale 
represented a continuum ranging from a very positive dispo- 
sition toward the subject, represented by a value of 10.3, 
to ^ very negative disposition toward the subject, repre- 
sented by a value of 0.6. As indicated in Table 4.6, the 
three treatment groups sustained a relatively high attitude 
toward the unit: T^^ and T^ averaged 7.3, and T2 averaged 
7.1, indicating little, if any, difference among treatment 
groups . 
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Table 4.S 
Analysis of Varianee for Treatment, 
Vocabulary Level # and Interaetion - 
Attitude Posttest 



Soure© of 
Variation 


Degrees of 
Freedom 


Mean 
Squa^^es 


Mean 
Squares 


P Ratio 


Total 




332482.40 


4682.85 




Vocabulary 
Level 


2 


' 144.08 


72.04 


2.95 


Treatment 


2 


33.25 


16.62 


0.68 


Treatment X 
Vocabulary ' 
Level 


4 


25.66 


6.41 


0.26 


Heplieations/ 
Treatment X 
Vocabulary 


63' 


1539.00 


24.42' 


No Test 
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H : 8 'There is no significant difference in 
^ posttest mean attitude scores across the 

three vocabulary levels. - 

/^-x This hypothesis states that there will be no significant 
difference in mean attitude among high ^ medium, or low vocabu- 
lary groups on the posttest Attitude Joward Any Subject scale 
score$. The computed P ratio for the vocabulary effect was 
non-significant (Table 4.5) • Students belonging to the high, 
middle, or low vocabulary level groups did not differ among 
themselves on the attitude scale. Therefore, the more strin- 
gent 90% criterion level did not result in a less positive 
attitude toward the unit than the 80% or 70% levels ♦ Table 
4.6 shows the small difference among the high, middle, and 
low vocabulary groups, 7.4; 7.2; and 7.1, respectively. 

Hypothesis IX Interaction of Treatment and - 

Vocabulary Level on the Attittfde Measure 

H : 9 There is no significant interaction 
^ . between treatment and vocabulary levels. 

The computed F ratio for interaction results was non- 
significant (Table 4.5). Vocabulary and Treatment did not 
act, together to create a greater effect on student attitude 
than either of the main effects^ treatment and vocabulary, 
taken into account separately. 

These three vmivaria^e tests of significance for the 
nine hypotheses are summarized in Table 4.7. 
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Table 4.7 

'i ■ • 

Summary of Univariate Tests of Significance: 
Interaction and Main Effects 



Statistical ^Hypotheses (Null) 



Level of 
Significance 



There are no differences: 

I* Achievement: mean differences 
for main effects and inter aic^ ^ 
tion; 

1 . Main Effects : Treatanent 
2* Main Effects: Vocabulary 
3. Interaction: Treatment 
by vocabulary , 

II. Retention: mean differences 
for main effects and interac- 
tion; 

4^ 'Main Effects: Treatment 

5. Main Effects: Vocabulary 

6. Interaction: Treatment 

by Vocabulary 

III* Attitude: mean differences 
for main effects and interac- 
tion; 

7 . Main Effects : Treatment 

8 • Main Effects : Vocabulary ^ 
9* Interaction: Treatment 
by* vocabulary 



N.S. 
• 001 

N*S* 



N.S« 
.001 

H.S. 



N.S. 
N.S. 

N.S^ 
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Discussion of the Findings 

The results of this study of mastery learning indicated 
no significant difference by treatment level criterion on 
the suiranative measures of achievement, retention # and atti- 
tude. Therefore, unlike the finding of B^ock/ higher criter- 
ion mastery levels required throughout ^e unit Population 
Growth in the United States and Mexico did not produce high- 
er levels of achievement on the "summative test. High vo- 
cabulary students achieved and retained more of the geography 
unit than middle or low vocabulary level students. Middle 
vocabulary level students achieved and retained more of /the 
geography unit than low vocabulary level students (See Table 
4.2). 

These findings suggest that differences in achievement 
were mostly a function of the aptitude attributed to indi- 
vidual students at the beginning of instruction. The data are 
congruent with literature dealing with achievement and indi- 
vidual differences, indicating that treatment iSj not always 
a sufficient factor infevery attempt to equalize performance 
(Wright, 1967) • Notwithstanding the purported provision of 
mastery elements of feedback and correction, low aptitude 
.students, as measured by vpcabulary knowledge, were unable 
to overcome their learning difficulties to match higher 
aptitude students, even when required to meet a high cri- 
terion level on formative exercises. 
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The niunber of students who attained criteriin^n the 
geography suinmative pdsttest equivalent to the criterion 
which had been required on the formative exercises shows that 
mastery procedures failed to eliminate differences in achieve- 
ment or retention by vocabulary levels These data are shown 
in Table 4.8^ noting the number of students who attained cri- 
terion on the summative test and delayed posttest by treat- g 
ment and vocabulary level. Table 4,8, also shows ,that there 
was little difference^ if any, among mean achievement # re- 
tention, and attitude scores by treatment. po^ible 
interpretation of this finding is that there was too little 
difference in the corrective exercises among the criterion 
levels to make a ' significant difference in achievement, re*^ 
tention, or attitude. Ih most of the lessons there was only 
a difference of one or two items that had to be answered cor- 
rectly in order to reach criterion. For example, in a 
lesson requiring 20 responses , the 90% criterion group had 
to answer 18 of ^he 20 items correctly to reach criterion 
and be able to proceed to the n^xt lesson; the 80% group had 
to answer 16' correctly; and the 70%^ group had to answer 14 
correctly. On a lesson requiring 10 responses, the 90% group 
had to answer 9; the 80%, 8; and the 70%, 7 in order to meet 
the prescribed criterion. Appendix B gives the personal 
score logs for e^ch treatment groups, indicating the mini- 
mum number of i^ems to be answered correctly by students to 
achieve criterion. 
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^ The significant difference in mean^achie^vementr however, 
came in terms of vocabulary levels. Most of the students who 
attained criteridn oh the geography posttest were high and 
middle vocabulary level Students as noted in Table 4.8. Only 
four low aptitude students achieved their respective ^criter- 
ion levels. Therefore, feedback and correctipn procedures 
failed to eliminate learning probiems of lower aptitude stu- 
dent^s. Retention findings are consistent with the achieve- 
ment findings. Since the required 90% criterion level did 
not yield greater 'posttest ^hievement results than the at- 
tainment of the minimum criterion, there is no reason to as- 
sume that a significant difference on the retention measure 
would result after a three-week delay period for administra- 
tion of the delayed posttest measure. Therefore, none of 
the attained* performance levels tended to equalize average 
achievement or retention around a high score. 

Student attitude, measured ^y the Attitude Toward Any 
Subject scale, wa's not affected by Che differential criter- 
ion lever. On a scale from 10.3 to 0.6, where 10.3 repre- . 

ft 

sents a positive and 0.6 a negative attitude toward the 
subject, 4^®^^ of 7.1 for ^treatments one and three and 7.3 

for. treatmient two, as shown on Table 4.8, indicates a rela- 

(1 ■ . ■ ■ 

• - ■, ■% ' 

tively positive attitude toward the subject.' Statistically, 

I 

the three |reatment groups sustained a higher than neutral 
attitude toward the unit. The attitude data, however, is 
inconsistent with the observational datja on pupil attitude 
reported by teachers and ^observed by the investigator in the 

7 
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pilot *tu4y.^ Observational dat# confirmed the assiunption 
that the attainment: of the more stringent 90% criterion level 
would result in less positive attitude toward the unit than I 
the t<}X,or 80% levels.. As , observed by both teachers and the 
investigator, the groups "that achieved to thp 70% or 80% cri- 
terion levels showed a more positive attitude toward the 
treatment because they repeated procedures less. The 90% 
level was soitfetlmes frustrating to students, especially low- 
er ability students who reportedly showed a desire to quit. 
^ Some afso attempted to skip the , more difficult exercises. 
Students who failed to attain the 90% criterion level made 
comments which indicated a dislike for the procedure because 
ttip lesson in its entirety was repeate^^, especially when 
criterion had almost beeti attained. Mean attitude scores by 
vocabulary level as shown in Table 4.6 indicates a small dif- 
ference among the three levels, even though -the higher the 



vocabularj^evel, tlje higher the mean score for that level. 

The lack of significant difference may be attributed to 
two factors. First, the study was a short-term one that in- 
troduced new materials and procedures to students who may not 
have overcome the newness of the treatment- within the three 
week duration of the study. Second, the lack of control .to 
ensure, that mastery procedures were strictly adhered to by 
students may have contributed to a more positive attitude by 
those who did not, in fact, ^e;5^erience the full impact of 
the mastery treatment. Overall, however, teachers, and the 
investigator observed that students enjoyed working on the 
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unit<y some taking it home to get ahead. Students often com- 
minted positively about the nature of the materials and the 
fact that they eould write in their books and keep them. 
All of the teachers reported that some low ability students 
appeared to do much better with the unit .than with other 
types of clasawork customarily assigned, even some of those 
pupils with a limited command of the English language. The 
frequent reinforcement which these students received was con 
sidered by the teachers to be a valuable tool in their learn 
ing process. ■ ^ . 

It has been noted that unit completion time was not 
statistically reported because of the constraints' of a l/m*- 
ited time period which did not permit studj^nts to complete 
the treatment^ unit, thereby defeating mastery learning pro- 
cedures, due to the lack of time. However, data were gathered 
to indicate the number of lessons complet^ed by treatment and 
vocabulary level. ^ 

More students from the 90% criterion group failed to 
complete the , unit than pupils from either the 80% or 70% 
criterion groups. While about 20% of the total number of 
subjects failed to complete the unit, 41% of those assigned 
to the ,90% performance^jLevel did not complete the unit. Of 
those subjects in the 80% and 70% groups, 31% and 28%, re- 
spectively, did not complete the unit. >^ However, there was 
no difference among treatment groups as to the amount of the 
unit completed. The amount of the unit completed by sub- 
jects within each of the three treatment groups was 
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tfte same^ approximately half of the unit's lessons ware 

» * 

finished. 

A significant difference did occur ^ however^ in the 
number of students who did not complete the unit by vocabu- 
lary level. A series of t^tests were calculated with the 
megin numb'er of students not completing the unit by vocabulary 
level. There was a significant difference at the .05 level 
between the middle vocabulary group and the low vocabulary 
group f as well as the high vocabulary group and the low vo- 
cabulary group. This finding is consistent with the hypothe- 
sis that achieving to high levels of mastery will require 
additional time. Table 4.9 shows the approximate number and 
percentage of students not' completing the unit and the mean 
number of lessonsjcompleted by treatment and vocabulary level 
These dai^a ppint out tiie dilemma in school instruction with 
respect to time needed by lower aptitude students to complete 
a learning task. If the lower aptitude students who did not 
complete the unit ^d been allowed the time they needed to 
complete it^ would their achievement have increifsed as meas- 
ured by the post test? 

The findings of this study are contrary to those of 
Block (1970) who examined both^cognitjLve. and affective con- 
sequences of four different performance levels — 95%^ 85%^ 
75%^ and 65S. Even though this is not a comparative study ^ 
Block's findings are pointed out because of the effect 
which the use of differential criterion'' levels ^ad^n meas- 
ures common to both studies — achievement ^ retention^ and 
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attitude. Blook reported that mas^imal eogiiitiv© XeaTOlag 
as measBred by aahievamQBtr transfer, and^-^etonti©!! was pro« 
d^cjQd by the . group ©t eighth graders achieving to the 95% 
mastery level on a trnit ©f matrix algebra. However, the long 
run effects' on interest and attitude were negative. MaKimal 
interest and attitudes ,were produced by those attaining the 
prescribed 85% mastery level. The same group achieved only 
slightly less than optimal cognitive learning. 

The exclusion of 15 subjects from Block's data analy- 
sis is important to note. • He reports that SQme students 
ware omitted from the analysis because of their reluctancj^^ 
to participate in the study. The ^slusion of such individ- 
uals from the data analysis gives spurious results that need 
careful interpretation. In addition. Block's control group 
received instruction not reprepentative of the typical class- 
room. Students in the control group were given the pro-- o 
grammed text, told to study it with no further reinforcement, 
and given the formative test. Control group procedures such 
as those in Block's study do not appear representative of 
traditional classroom management where a teacher presumably 
takes a greater corrective role. Therefore, control treat- 
ment procedures should be considered when mastery versus 
non-mastery conditions are being compared to ensure that 
control groups are not deliberately assigned inferior in- 
struction, deemed representative of traditional classroom 
instruction. 
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Reasons for obtaining fton-signifieant results in this 
^mastery study by eri€arion level are subjeat to speculation. 
The researcher suggests three plausible explanations for the 
obtained results. Firsts students learned the mechanics of 
a mastery proaedure but failed to learn the unit content. 
The overt responses made by students as they proceeded to de- 
rive information from a data base in order to complete 
sentence stems were in themselves insufficient to guarantee 
mastery of content , material. Upon completion of a lesson's 
sentence stems, it was important that a student study the 
composed narrative in its entirety to learn it. This impor- 
tant reinforcing procedure was not monitored by the mastery 
procedures. If a student failed to internalize the learning 
outcomes y he could not recall them liter in the final test. 
At the end of each of the three parts in the unit text, a 
15 item multiple choice test was self-administered using the 
same procedures employed with the individual lessons. Ob- 
servational data from teachers and the investigator showed 
that students who took these three review tests performed 
poorly and showed considerable surprise at tlieir low scores. 
This information indicates that students were failing to 
^ learn the content as they completed the exercises. 

The studies utilizing the FIRM method of instruction 
support' the above conclusion. First, Dale (1972) reported 
no significant difference in learning betweert the FIRM and 
narrative units of instruction. Population Growth in the 
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UnitQd States and MeKic© . Pslletti (1973) , building upon 
Dale's- study ^ investigated the role of graphics in geography 
according to five different modes of presentatibn. The re«- 
suits indicated that the increased time it took students to 
complete the FIRM unit^ graphics as primary communication 
x^ith focusing instruments^ did not influence achievement, 
oil the contrary^ students achieved as well witH" less time 
given simpler instructional materials^ such ks narrative 
with graphics as reinforcement or narrative only. 

A second possible explanation is related to a confound- 
ing variable— language. Mastery learning is a strategy 
aimed primarily at the low achiever. In this study ^ many of 
the low achievers were also classified as non-English 
speakers. Because the onaterials were written at approximate- 
ly the seventh grade reading levels predominantly Spanish 
speaking students probably found the unit more complicated 
than native English speakers^ as observed by the investi- 
gator and teachers, tflhile teachers attempted to tutor fre- 
quently the Spanish speaking pupils and to supervise closely 
their progress^ the limited amount of time available in a 
class period prevented the teacher from achieving optimal 
tutoring conditions. 

A third reason for non-significant results is the pos- 
sible lack of procedural implementation by teachers and 
students. The teacher role in this study was very impor«- 
tant because it called for active participation^ that is^ * 
constant interaction with students and close supervision 
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of students. However, it was difficult for the teachers to 
supervise ©aqh child's progress as much as had been initially 
expected* Students not meeting criterion and failing to re-* 
peat the* corrective procedure or claiming to have met the 
criterion, when in fact they had not, could have proceeded 
Vthrough the unit undetected by the classroom teacher for. a 
period offtime. In addition, the investigator had changed 
the class-paced mastery pattern, to an individualized pro- 
gram. The class-paced pattern had originally called for 
periodic class discussions, supplementary activities or ma- 
terials, and review procedures to be implemented throughout " 
the treatment at the teacher's discretion. In the present 
study the emphasis shifted from mastery of material to com- 
pleting the unit within the time peripd of 15 days. 

The last chapter will provide a summary and conclusions 
of the study and recdmmendations for follow-up research. 
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CHAPTER V . 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
FOR FOLLOW-UP RESEARCH 

This investigation was an outgrowth of interest in 
Bloom' 1^ construct ^of mastery learning. Bloom has ptoposed 
that under appropriate instructional x:onditions, virtually 
all students can learn most of what they are taught. The 
problem of mastery learning is one of finding a strategy that 
matches instruction th the student so that he actually speftds 
the time needed to learn. A major premise of mastery learn- 
ing, therefore, is that diagnostic and prescriptive instruc- 
tion can reduce, if not completely eliminate, learning 
difficulties of children customarily attributed to aptitude. 

The specific purpose of this study was to investigate 
the relationship of differential criterion .levels and apti- 
tude on student achievement, retention, and attitude. Apti-^ 
tude was measure^d in terms of the vocabulary subtest of the 
Iowa Test of Baiic Skills. Vocabulary knowledge was used to 
establish three vocabulary groups — high, middle, and low. 
Achievement and retention were measured by the population 
geography test developed by Dale to accompany the unit Popu- 
lation Growth in the United States and Mexico . Attitude to- 
ward the subject by different criterion levels was measured 
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by the Attitude Toward Any Subjece scale of Remmers (short 

form) . • . 

Differential criterion levels, aptitude, and interaction 

effects generated nine research hypotheses. These may be 
summarised: there is a significant difference (p < .05) by 
three criterion levels— 90%, 80%, and 70%— and by three vo- 
cabulary levels— high, middle ,^^d low— and in the interaction 
effects of criterion and vocabulary on 

1. achievement, 

2. retention, and 

3. attitude. 

Procedures 

Instruction utilized the text Population Growth in the , 
United States and Mexico (Dale & Rice, 1972) organized ac-/ 
cording to a method of presentation called the Forced 
Inferential Response Mode (FIRM) . It uses incomplete sen- 
tence stems to force Students to derive information from a 
data base to construct a series of sequential responses. The 
correctly completed stems compose a logical narrative which 
explaki information contained in the data base. In this 
unit, the data base consisted of maps, graphs, tables, and. 
charts. Each data base provided the content for one lesson. 

The mastery procedure consisted of . five main steps. < 
First, a student studied a data base as a source of informa- 
tion. Second, he proceeded to complete all of the stems on 
the corresponding page of the data base. These answers were 
written by the student. Third, when the stems were completed. 
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a student obtained an ansffer booklet from th^ teacher to ' 

check his answers* If a student met the prescribed criterion ' 

level/ he recorded the score in his personal score log and* 

proceeded to the next lesson « However, if a student failed 

to attain the prescribed criterion level, he was required to 

review the original data base and repeat the lesson's exer- 

cises on a clean sheet of paper. Fifth, he obtained feedback 

on the correctness of his responses. A second score was also 

♦ 

recorded in the pupil's personal score log. A student then 
proceeded to the next unit, whether or not the specified 
criterion |iad been attained in the correction procedure. 

Twenty-four seventh grade classes from the El Paso In- 
dependent School District in El Paso, Texas served as the* 
V 

experimental population. Prom this available pool the 
classes were randomly assigned to three groups and then 
treatments were randomly assigned to groups. 

An analysis of variance was conducted with each de- 
pendent variable — achievement, retention^ and attitude — to 
determine the affect of differential criterion levels on stu- 
dents of varying ability. Vocabulary knowledge was used as 
a blocking variable. The study was a three-week treatment 
with^^ a delayed posttest administered three weeks upon com- 
pletion of the unit text. 

Findings 

On the geography achievement measure, a higher criter- 

A. ^ 

ion level did not facilitate learning more than a lower 
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criterion leve^l. There were highly significant differences 
in achievement among, the high, middle, and low vocabulary ^ 
level groups. The results were the same on the geography 
retention measure as on the achievement measure • The attain- 
ment of a higher criterion level did not facilitate retention 
more than a lower level. There was a highly signiiti cant dif- 
ference in retention among the high, middle, and low vocabu- 
lary groups. On the attitude measure there was no signifi-^ 
cant difference in mean attitude across treatm^t, the 90%, 
80%, or 70% criterion groups, nor across vocabulary level, 
the high, middle, and low groups. 

Conclusions 

The findings for* the main treatment effects were <con- 
sistent on all four criterion measures — achievement^ reten- 
tion, attitude, and unit completion time. The study did not 
produce evidence supporting the hypothesis that average \ 
achievement would be maximized under the maintenance of more 
stringent criterion levels. The same lack of relationship 
between the various levels and a delayed posttest, likewise 
indicate that more rigid criterion levels did not facilitate 
a higher degree of achievement. Most important of all was 
the statistical difference at the .001 level among vocabu- 
lary groups on the achievement posttest and delayed p^osttest, 
indicating that learning of the geography unit Population 
Growth in the United States and Mexico was more a function 
of aptitude, as measured by a word meaning test, than of 

00162 



149 

differential criterion levels. However^ as noted in the cjiiap 
ter on procedures # there is dpxabt if the pupils actually met 
.the stipulated criterion level. Where students of different 
aptitude in a class are provided the same treatment^ low apti 
tude students do not have an advantage that does not also af- 
fect the top aptitude group. In this study limited feedback- 
correction procedures did 'not help the low ability students 
reach a high level of achievement ^ irrespective of the 
criterion level assigned. ^ 
^ Attitude toward the subject was not affected by criter- - 

ion level. The three criterion groups were almost identical 
in attitude and indicated a positive attitude toward the 
treatment. The mean ntxmber of lessons completed was not af- 
fected by the criterion level. As expected^ the higher 
abiliify students completed significantly more leigsons than 
the low ability students^ as did^ also^ the middle ability 
group in comparison with the low ability students. Th^se 
findings are contrary to those of. Blocks the only other in- 
vestigator to excunin© the affect of various criterion levels 
on learning. In the Block study the maintenance of high 
' criterion levels thrpughout^ a learning sequence did contrib- 
ute to significantly higher levels of summative achievement. 
However^ Block did not examine the relationship between 
achievement and aptitude. * The finding^ of this study were 
consistent with those of other studies employing social 
studies materials and conducted at the intermediate level 
(Jones, 1974; Wyckoff, 1974; Pagan, 1975). These studies 
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have shown that mastery on formative e:^ercises did not con- 
tribute to higher levels of achievement lower aptitude ^ 
students. In view of these findings, the following observa- 
tions are made. * 

Low ability students need special assistance from teach- 
ers and the sphool In overcoming many learning problems. 
-Jones— tiaj41 suggested that mastery procedures coupled with 
a teacher who ^4 prepared to work closely^ with the^ L^ 
achievers would appear to offer the disadvantaged student 
some hope of overcoming learning deficiencies. In |?his study, 
the suggestion of Jones to incorporate close teacher super- 
vision and tutoring of low aptitude students was employed in 
addition to the use of student monitors to assist low achiev- 
ers. Nevertheless, the results of this study and those of 
Jones were similar. In view of the fact that self-instruc- 
tional materials did not work successfully with low aptitude 
students, even though frequent teacher and student tutoring 
was provided, a combination of class-pdced and individual 
based mastery materials and procedures is suggested as one 
means of assisting the slow learner to overcome his learning 
difficulties. Corrective procedures, in addition to tutor- 
ing, include use of alternate learning materials or exercises, 
small group study sessions, and class discussions. 

The use of multiple feedback-correction procedures will 
require more time for lower ability students than the 'average 
and above average acijbievers. But whether or not the advan- 
tage of this practice outweighs the disadvantage is important 
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to note. First, about 20% of the total nvuriser of subjects in 
this study did not finish the unit. Of this" 20%^ 41% were 
from the 90% criterion group^ 31% were from the 80% criterion 
group^ and 28% were from the 70% criterion group. Yet^ there 
was no significant difference among the treatment gr.oups on 
the amount of the unit completed nor the summative achieve- 
ment performance. The possible advantage of greater achieve- 
ment in mastery learning approaches must be weighed against 
the disadvantage df less material covered. In the social 
studies^ where strbjeet matter is much less structured than 
mathematics, the extra time that mastery procedures appear to 
require may be unwarranted. The question arises as to wheth- 
er it is quantity or quality that the school desires most for 
its students. Today 's .'school administrators have to decide 
whether the economics of achievement weighed against the ad- 
ditional time that is needec^ to obtain quality instruetion 
is congruous with their educational .goals. 

The last section of the chapter will discuss means for 
correcting the major limitations of this study in a future 
invesfeigatiion. 

J Recommendations for Follow-up 

Research 

Based upon the findings , observations, and conclusions 

- of the present study, the investigator submits the following 

/ 3 

specific recommendations for further research jjelating to 
the facilitative effects of mastery criterion levels. 
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, This study should be replicated with the recommendations 
•by the investigator that offset the major limitations of the 
present study. The purpoj^ should remain the same^ to study 
the effect of different criterion levels on the achievement r 
retention^ attitude^ and unit completion time of seventh grade 
studen^iB using Population Growth in^ the Unitgd States and 
Mexico/ Aptitude should remain as a concomitant variable ^ 
measured by vocabulary^ reading al^ility^ or IQ and socio- 
economic status . ' ^ 

The first recommendation concej^ns the duration of the 
study. The three week duration of the presejit study was in-- 



sufficient time to complete the unit in its entirety i 44 les- 
sons / and provide supplementary classroom and group activities 
to reinforce l^rning. The study should be extended an addi- 
tional two to three weeks to enable the unit to be taught 
under a semi-class-based approach that combines both individ- 
ual and group based techniques. Because those students who 
did not qomplete the unit averaged about 22 completed les- 
sons^ the investigatbr suggests that an additional two to 
thrb^ week extension will be sufficient to enable all stu-- 
dents to complete the unit^ in addition to enabling the 
teacher to conduct group based activities as a me'ans of unit 
reinforcement. This procedure was originally prescribed for 
this study; however^ when the classroom time available was 
considered along \with the lengtW'ofi the unit in the pilot 



phase of the study ^ the approach was switched to an almost 

If?* 
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completely individualised program to enable^most students to 
complete the unit within a three week period. 

In addition to recoiniaending an extended period for the 
study to provide a semi-class'-based strategy, the inveatiga- 
tor suggests that alternative corrective procedures be uti- 
lised. Besides the corrective alternative which calls for a 
review of original content material and the use of teacher 
and student tutoring, two other corrective teaching proce- 
dures are suggested. The first is the utilization of small 
group discussion sessions to review particular lessons or 

0 

unit sections. Second, the FIRM unit Population Growth in 
the United States and Mexico has a straight narrative counter- 
part with no graphics which, can be employed as an , additional 
corrective. Students who do not attain criterion can.be di- 
rected to the same lesson within the narrative text, contain- 
ing .the identical sentence stems in the FIRM unit but in a 
completed and uninterrupted fashion. A student will study 
the narrative before repeating lesson ^xercises of the FIRM 
unit or taking a researcher-cons tructe^ formative" test. 

The third recommendation, is ^^^e3fass-based procedure 
which should enhance student internalization of content ma- 
terial. Students will be required to explain to the class 
any given data base in a systematic manner. In explaining 
a map, for example, the/ideal will be- for the student to 
relate systematically the components of a map to one another 
-"-the title to the key, the key to the map itself, and the 
map to the title of the lesson. First, the teacher will 
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have to demonstrate this technique to the class, using each 
type of data base in the unit text, h questioning component 
can be.addid in which the teacher and the' other atude.nts 
raise questions to be answered by the pupil explaining the 
data base to the class , or other class members as w^ll when 
the student who is reporting on a data base does not reply 
to a given question. There are a nxirober of clasa«based 
procedures that can be incorporated into the semi-class-- 
paced mastery strategy; pupil led discussions is only one 
recoiranended procedure that may help students to better under 
stand the unit Population Growth in the United St.ates and 
Mexico. 

The above recommendations to extend the duration of 
She Study, implement additional correctives, and provide 
class-based activities , and discussions have been made by the 
investigator to correct the main weaknesses of this 
study in other related investigations undertaken in the fu*- 
ture. Students, especially lower aptitude students, may be 
more successful in their learning because they will go be-- 
yond the mechanics of a mastery procedure to perhaps a 
greater understanding of the material. 

J An additional reconrniendatiofT^concerns the need for fur- 
ther mastery learning research in the social studies to as- 
certain whether hierarchically sequenced subjects such as 
mathematics lend, themselves more readily to mastery proce- 
dures than do the social studies in which the sequencing of 
material may be logical but not necessarily hierarchical. 
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Appendix h gives one sample lesson from each oSfthe 

three, parts in the unit Population Growth in the Unit ed 

States and Mexico ^ as shown in the table of contents. The 

first sample lesson :^rom Part I^is "Internal Migration." 

The second sample lesson from Part II is "Mexican Ame3|icans 

in the United States," The third sample lesson from Part 

III is "Comparison of Birth Rates and Death Rates in the 

United States and Mexico." The unit consists of a total of 

41 lessons and a 15~-item jreview test for each of the three 

parts. Students in the study were required to fill in the 

empty blanks of the sentence sterns with a response derived 

from the study of a lesson's data baser. The reference to^ 

the unit text follows: 

Dale, J. R., ^hd Rice, M. J. Population 
growth in the United States and Mexico . 
. Athens, Georgia: CSeography Curriculum 
Project, University of Georgia, 1972. 
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jpermanent movement of people inside the borders of a country 
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Figure 13 — ^ 

CftARACTERISTICS OF RUtlAL AND URBAN AREAS 
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one family. 


3. 








fazming, fishing, or mining. 


4. 


Most people make their living by 








working in stores, factories. 
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Part 1 
10. HJTSRIAL MIGRATION 

1. A GQ^nd najor type of migration involves the peraonGnt 

. noveicent of people within the borders of a country. This 
type of taigration ia called ... * 

2. In this type of migration the of the country are not 
crossed . . 

In Mexico tcd^i the cost important type of internal migration 
involves the movement of people from farm areas into cities. 
Figure 13 ohows that: 



3. Citiec are also caXlLd 
^•^ In urban areas, the density of papulation is ... 
i). Fara areas ^ara often called .r., areas. 

6. Places where most of the population maizes its living by 
fishing, farming, or mining are called are'as. 

7. People who live in homes that are v^Ty close together usually 
live in ... areas* 

* ' ^ «= 

8. The population density of .(1)*. areas ia lower than the 
population density of .(2). areas. (1) 



areas. 



- (a) 

9. Todays many Mexicans are migrating from .Xl). areas to 
live in .(2). areas. 

r . , 



(1) 



( ' ' (2) ^ 



10. One of the major reasons for the rural to urbaii migration 
in Mexico is the search for higher paying jotis. The people 
who move to the city will make their living by working in ...(1) 



11. People in rural northern Mexico are pulled northward toward 
citxGS along the border of the ... , - 

12. People In rural southern Mexico, are pulled toward the capital 
^, of M^ico, which is ... ' 
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Part 2 

17. MEXICAN MtERIOU^S IN THE UNITED STATES 



1. Betw0|n 1954 and 1964 the natioit^ that sent tho largest 
nunb^r of immigrants to the United States was . . . 

(If you have forgotten, see Figure 39.) 

2. Mexicans that imiaigrate to the U.S., or tho children of 
Mexicans that have cone at an earlier time, are called ... 

3. The total number of Mexican Americans in tho U.S. is 
« estimated to be. • • ' ■ n- 

4. Most MexicaJv Americans live in states of ... 



5. Since most of these Mexican Americans live in these five 
states, they make up a very important part of the ... 

of these states. ^ 

6. Pour" of these states are located along the U.S. border 
with ... 

7. Outside of this five-state area, the heaviest Mexican 
American population found in some cities. Four such 
cities are ... 




8^ The number of Mexicans immigrating to the U.S. is larger 
than the number from any other country. We can tlierefore 
^ expect the Mexican -American popu fat ion in the U.S. to 
continue to . . . 
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Figure 49' 
Birth Rate and Death Rate 
for U.S. ond Mexico 1920-1971 
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Part 3 



COMPARISON OF 9tUTH RATES AND DEATH RATES IN THE 
UNITED STATES AND MEXICO 



The last set showed that the total fop.ulation of the 
.(1). was larger than that of .,(2). 



(2)' 



2. " It also showed that the Mexican population was growing 

at a ... rate than the United States population. This 
set will try to discover the reasons for the rapid 
growth of the Mexii;an population^ 

• 

3. The Mexican ^irth rate per thousand in 1971 was . . . 

N 

4. The Mexican death rate for that sanie year was ... per 
thousand. 

5. The Mexican birth rate per thousand was greater than the 
delth rdte per 1000 in 1971 by . . . per thousand. 

6. The U. S. birth rate per thousand in 1971 was ... 

7. In that same year the U. S. deajh rate per thousand, 
was ... . 

8. Thus in 1971 the U. 5. birth rate was greater than the 
U. S. death rate by only ... per thousand* 

9. From these numbers we can see that th^ major reason for 
the fast growth in Mexico in 1971 was that many more 
Mexic;ins were bom in 1971 than ... in 1971. 

10. If we took an average group of 1000 people from the 
Mexican population in 1971. we would find that the 
number of births would be greater than the number of 
deaths by . . . 

n If we took a similar group of 1000 people from the U. S. 
population .in 1971, we would find the number of girths 
? ' would be greater than the number of deaths by . . . 

42. ^Thus we can see that Mexico is a country with a high 
.(1) rate and a low .(2). rate, ' ^ 



13. The U. S.; hoover, is a country with both a low 




(1).: rate anfl a low .(2). rate 



/ 



(2). 

(1) . 

(2) _ 
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P^jpils' Personal Score Logs for the 

r '90%, 80%, and^70% Criterion Levels 
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, PUPIL'S PERSONAL SCORE LOcT' '/ 
(7 QpDCriterion Level) 

NAME , TEACHE R PERIOD 



NO. YOU MUST 

• SECTION GET RIGHT FIRST EXERCISE SECOND EXERCISE 
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The vuiit Population GrowtA in Mexico and the United ^ 
States is ^prepared in the form of a teacher-tutor text. 

The population information you are to learn in this, 
book is given in the form of a data Base, The data' base 
is presented in the form of a map^a graphs a table ^ or 
;a chart. Examples of these are: 

^ A, Map . page 3; Figure 1 

, - A Graph page 7 ^ JFigure 3 

\ A Chart page 1, Figure 4- 

A Table page 31^ Figure 18 

On the page opposite the data base is a series of 
coirpletion statement?. The conqpletion statements •direct 
you to study the data base in a particular w^y. To com- 
plete the statement r you must study the map^ graphs- charts 
or table. 

Before you begin the unit^ your teacher will intro-r 
ducer the different types o£ data base. Pay careful at- 
tention to this introduction so you can get a ^ood idea 
of how to study a data base. Study especially the title ^ ' 
the keyr graph headings ^ column headings ^ and other in- 
foannation in the data base. 

After your teacher has shown you how to study a data 
base^ then each pupil will begin the unit and proceed at 
his own pace. Study the data base of a lesson ^ and then 
^ proceed to fill in the blanks on the completion page. Do 
not try to do it from memory. Look at the data base to 
find. the answer. Then read to yourself the* statement C 
with the completed 'answer. TPhds step of reading? your 
completed statement is important to help you learn the 
information. 

After you have completed an exercise or lesson ^ take 
the answer booTclet and line it up with the coirpletion ex- 
ercise. If you get the answers correct put a check mark 
(/) op the answer item, rf you do not get the correct 
response r put an (x) mark. Then, draw a lin.e through the' 
^ incorrect response. Add up the number of correct respon- 
ses (/) and put the ^^Imber in your log. 

If you got* the prescribed number of resoonses rights 
or more^ you may proceed to the next exercise. If you 
did not get the passing number rights you are to re -study 
ithe data base. If you still do not \inderstand^ ask your 
teacher or^a monitor to help you. * . ^ 
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After the review, you do the exercise a secq^d time. 
Take a bl^k sheet/ write yout name on it and perio^, and 
cover vip ypur aru^wers. Then the exercise a second^ 
time. Check yoxir exercise against your artswer book, 
Qheckings(v') the correct responses. Enter the number of 
correct responses on your ^swer sheets and in your log." 
Then hand in your answer sheet to the teacher. 
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A TEACHER'^. GUIDE TO POPULATION GR6WTH IN THE UNITED 
STATES. AND IffiXICa: QUESTIONS FOR DEVELOPING 
: MAP AND GRAPH READING SKILLS 



FIGURE J: 



1. 
2. 
3. 



5. 
6. 



7. 

8. 

9. 
10. 
11. 



Iflhat does Figure I represent? A map? A chart? A 
graph? ,(A map) 

What is the title of the map? (Indian Population 
Density of North America^- 1492)^ 

What does the word density, in the title, mean? 
(Population density refers to how crowded an area • 
is) 

The title provides four different ;.kinds of informa-* 

tion. * / 

Who? ' (Indians) 

What? (population density) 

tflhere? (North America) 

When? (1492) 

What^xrountries are shown on the map? (Canada, Unit- 
ted States, Mexico) 

Look at the key of the map. How is an internation- 
al -botaridary syirtbolized? - (One line, two'^dots) 

VJhere da^you see intemationa^l boundary on the 
map? (Between Cai^da and the United States," the 
S. and Mexico, and Alalska and Canada 

What does a boundary line ^ on a map signify? (Where 
one country ends and another begins) 

What else does the key tell about the map? (The 
number of Indians per 1(^D square miles) 

What does Ipw denl^ity mean? (Few or no Indians or 
0-10 Indians) , 



What does medium density mean? 
groups or 11-16 Indians) 



(Some scattered 



What does high density mean? (Some large. groups or 
61-150 Indians) 

What doWhighest density mean? (Many large groups 
or more than 150 Indians) 



9 O 
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12. Locate the north arrow on yo^* map (On the east 
coast of the U. S.). What does the arrow on a map 
always tell? (North direction) 

13. How much distance does the scale on the map repre- 
sent? (400 miles) 

What does the scale- mean? (The length of the ^cale 
on the map represents 400 miles on actual land sur- 
face) ' - ' 

14. Why is it important to study the key of a map? (So 
that one can understand ^he information given on 
the map) - 

FIGURE 2 : X . 

1. What does Figure 2 represent? "(A map) 

* 

2. What is the title of the map? (Major ^Indian Groups 
and Food Production in Mexico - 1519)' 

Whom does this map tell about? (Major Indian groups) 
What is the map about? (food production 

What e9untry is representee^? (Mexico ' 
When was this" information true?(15L91 o, . 

3. What ii^foimiation does the key provide? (Intterna- 
r national bomidary, -capital city, and how the In- 
dians produce most of their '^f odd) 

4« How is an ifftern^tional boundary represented on the 
map? (One line, two dots) 

Do you see a boundary line on the map? (Yes, be- 
tween Mexico and the U. S.) 

5. What does a large dot on the map signify? (The 
capital city of the^ Aztecs) ^ 

6. Howfdid In^iians pfoduce most of their food? ^l^^Ji- 
ing, farming )i hunting, and gathering) 

7. ^How much distance does an J-nch and a half on the 

map represent? (400 miles) 

8\ Find the north arrow (in the Gulf of Mexico) • What 
does the arrow signify? (North direction) 

9. What are the names of the major Indian groups shown 
on the map? l(Chichimec, Tarascan, Tarahumar, Aztec, 
and Mayan) 
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FIGURg 3 t ^ - , 

1. What does Figure 3 represent? (A graph) 

2. .What is this graph entitled? (Estimate of Mexican 
Population During .the Colonial Period 1519-1810) 

, 3. What was the colonial period of Mexico? (When Mex- . 
ico^was ^tiled by Spain) 

4. How IcMafg did. Mexico's colonial period last? (From 
^1519 to islO or 291 years) ^ 

5. What does the verticle axis^ the one going up ax)^ 
down ^ measure? (Population in millions) 

6. What does the horiisontal »axis^ the one going from 
left to rights measure? (Years) 

7. What" three groups does the key represent? (Indians^ 
Mestizos^ and Whites) 

Which is the largest group? (Indians) 
Which is the second Ijkrgest group? (Mestizos) 
* Which is the smallest'*' group? ' (Whites) / 

8. How do^bu think a person becomes a Mestizo? • 
(Born to parents of mixed races) 

9. What does the numb^ 10 on the verticle axis re- ' 
present? \1Q million peopl6) ^ 

/ ■ ■ 

FIGURE 4: ' 

' ■ t .a 

1. What does Figure 4 represent? (A chart) 

2. What ^ the t^i^ of this chart? (The Majc^ Causes^ 
for the Decline of the Indian Population:^ i519 to 
1650) . 

3. How many years are there between 1519 and 1650? 
(131 years) 

4. What does the word decline mean from using the con- 
' text and looking at the map? (To decrease in num- 
ber^ to become fewer in number) 

5. How many columns does the chart have? (Three) 

6. What is the heading of the first column? (Wars) 
What is the heading of the second column? (Diseased) 
What is the heading of the third column? (Forced 
labor) \ r 
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?• What does the asterisk after the word "Diseases" ^ 
tell you? (Look for, a footnote) 

What does the footnote ^ay? ' (Diseases killed mojre 
Indians than any other cause) o 

8. ^ Call upon stiSdents to read the information in the 

columns, tfliat were the major types of diseases that 
' Caused the >^eath of so many Indians? (Small pox, v 
measles, mala^ia^ and yei^^'ow fever) 

FIGURE 18 ; . \ I' ^ 

1. What does Figiire 18 represent? (A table) . 

2. What is the title of this table?- (The Decline tff 
the U. S. Indian Population) 

3. What is another word, for the word "decline" in the 
t:itle? (Decrease) • 

4. ^ Rea^ the ti1:le again. Whom dc^s this title tell 

about? (Indians) Where difi these Indians live? 
(The U. S.) . - 

5. How ^any columns are there in this table? (Seveai) 
What is the heading of the firsts 

column? (Name of the Region) 

' What is the heading of the, se- 

^ cond column? (Date of First Euro- 

• I pean Contact) 

The third coluitin? (Number of Indians at the Time 

of Contact) 

The fourth column? (Number of Indians in the Region 

in 1907) 

The 'fifth column^ (Major Cause of Decline) 

The sixth column? (Major Disease) 

The seventh columif? (Largest Trj.be in the Region) 

6. How many regions are shown on the map or the .table? 
(Ten regions) 

7. Locate the Southern Plaxns region in the first col- 
umn. Now. point to^ the same region on^he map above.* 
What was the^ largest tribe in' t]brat region? 

^ (Commanche) * i '\ . ' T 

8. How many different characteristics are given to you 
for eachv^of the ten regions in column one? (Six 
characteristics beginning with the date of the first 
European contact^arfd ending witH the largest tribe 
in the regxQR^r^ ; • 
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9. Is eacti, region listed in the table represented on 
the map above? (Yes) 

10. How" are Figure 17 and Figure 18 related- to one 
another? ^Figure 17 shows the dis^ibiition of 

i those regions giVen in Figure iS) 

If 

11. What was the earliest date of European Contact? 
(1600) What was the latest date given in Pigure 18? 
(1845) Where did you loak to find out the answer 
to th^ question? (Looking down the second coliunn) ^. 

Which of the columns in Figure 18 are totaled at 
the bottom of the table? (Colxamns Three and Foun) 
Which total is greater^? "(Number of Indians at the 
Time of Contact) [ ..^ ^ \ 

What %,s the difference betvreen these two colyihns? 
(583,000) ' ^ . A 

What does this number/ 583,000* mean? (583,000 In- • 
dians died between 1600 and 1907>. \^ 
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Geography Achieyement^Posttest' 
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r Appenddx,E gives the geography aphievement posttest 

used in this study. .The 50-item posttest was developed by, 

J. R. Dale in 1972; the reference to the Dale Study follow^: 

, ^ Dale, J. R. An analysis o£ the effects on 
acjiievement using the forced inferential * 
response made in an fntermediate gradie popu- 
lation geography unit. Unpublished doctoral 
dissertation, .University of Georgia, 1972. 
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PINAL TEST FOR UNIT 
"POPULATION GROlAfTH IN THE UNITED STATES AND MEXICO 



DIRECTIONS ; SELECT THE' ANSWER WHICH BE$T COMPLETES THE 
FOLLOWING SENTENCES. PLACE AN (X) IN THAT SQUARE ON YOUR 
ANSWER SHEET TffHICH C0R6ESP0NDS TO THE ANSWER YOU SELECTED. 

1. Before 1500 the density of Ii^iai^ population in the 
United States was 

' 1. far greater than in Mexico.' 

2. only slightly greater than in Mexico* 

/ 3. about the ^ same as in Mexico. 

4. less than in Mexico.^ 

2. Most of the Indian groups that lived in southern and 
"central Mexico' in 1500 produced their food by 

1. hunting animals like deer and buffalo. 

2. gathering seeds and wild fruits. 

3. - farming cxops* such as maize, beans, find' squash. 

4. fishing for trout, salmon, and ttina. 

3,. The greatest killeqr of Indians in both Mexico and the 
United States was the 

1* bullets from the White man's guns. 

2. forcing of Indians to work in gold and silver 
mines. 

3. diseases brought to the New World from Europe 
and Africa. \ ' 

4. forcing. Indians to>work on plantations. 

4. The major cause for the low rate of immigration to 
Mepcico between 1810 and 1920 was that 

1. Mexico was involved in many foreign and civil 
wars during this period. 

2. Mexico was already overpopulated in 1810. 

3. diseases made Mexico very unsafe during this 
period. , 

4. the government stopped all immigration to' 
Mexico after 1810. 

5. The total population of Mexico in 1971 was apout 



1. 


12 million. u 


2. 


52 million. / 


3. 


72 million. J 


. 4. 


102 million. J 


Since 


1930 Mexico has gone through a period of 


1. 


war'' and rapid population growth. 


2. 


war and slow po'pulation growth. - 


3. 


peace and rapid population growth. 


4. 


peace and slow pogJulation growth. 
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The major reason for Mexico's popula;&ion growth since 
1930 has been j, ' . . 

1. a great decrease in the birth rate. ^ 

2. a great increase •;Ln the death rate. 

3. a great decrease in the death, rate, 

4. a great increase in the nvunber of iiranigrants. . 

•A migrant who moves otot of a country is called an 

1. interiial migrant:. 

2. internal emigrants 

3. iirani grant 

4. .emigrant. 



r 



The parts of a couintry where most of the people make 
their, living by fishing^ farming^ and mining , are 
called . . 

1. citi^ areas. , • 

X. urban areas. / ' , 

3* suburban areas. - 

4. rural areas. \ \ 



10. ' Most of Mexico's major urban places are Ibcated ' 

1. along the shores of the Pacific Ocean. ' 

2. along the shores of the Gulf of Mexico. 

3. along Mexico's .southern border with Guatemala. 

4. at inland sites in the central and southern 
p^rt of the country. 

11. As^^larger part of a country's population starts to 
4ive and work in urban areas ^ we can expect the ^ 
country's v. ^ 

^'l. death rate to rise. 

2. birth rate to stay the same. 

, 3.' birth rate to decline. , . 

4. birth rate to rise. . * 

12. Three European countries that established colonies in 
North American east of the Mississippi River were 

1. .England, Ireland, and Germany. 

2. England, Spain, and Mexico. 

3. England^ Prance, and Ireland. 

4. ' England, Spain, and Prance. 

'13.' The major reason the United States government takes 
a census of the populatiojn is to 

1. determine the size of the U.S. population, 
determine the amount of taj^ each citizen 
must pay. ^ ^ 

decide the. number of senators eaqh state will 
have in the U.S. Senate. 

decide the number of representatives each state 
will have in the House of Representatives. 



r 



2. 



3. 



4. 
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14. The birth rate, death rate, and migration rate are 
aalded population * - 

1. ^ effects, . 

2. causes, . . 

3. ' variables. 
» 4 9 boiiibs. 

15. A short^age of fo^d and a lack of jobs will * 

1. pull immigrants into a country. « ^ 

2. push emigrants out of a country. 

3. pusK immigrants into a country. ^ * 
A. pull emigrants out of a country. 

16. Befo3;p-1860 most of the immigrants that came to the 
United States came from the countries of ^ 

1. Englaiidr Ireland, and Germany. 
Spain/, France r and Italy. 

3. Htmgary, Italy, and' Poland. 5 

4. Canada and^ Mexico.^ 

17. In 1965 most of the immigrants that came to the 
United States came from ^ 

1. .England, Ireland, and Germany. 

2. Mexico and Canada. 

3. Hungai^y, Italy, and Poland. 

4. England, France, and Spain. ' 

18. The great increase of the United States birth rate - .\ 
after the end of World War II is called the 

1. Great Depression. ' 

2. Population Explosion. . . i ® 
^ 3. Baby Boom. 

4. Cold War. ^ * ' <^ 

19. Since 1920 the United States 

1. d^ath rate has declined sharply. 

' , 2. birth rate has stayed about the same. 

3. birth ^ rate has declined sharply. 

4. /birth rate has moved down, up, and* down again. 

20. The most important type of United States internal 
migration that hap occurred since 1900 has been 

r. urban to rural.' 

2. cities to farms. « \ ^ 

3 . rural to urban . ' ^ 

4. stiburban to urban. _ ^ir^^ 

21. Since 1940 many Americans have migrated from / ' l^* 

1. cities to sioburbs. 

2. cities to farms. ^ 

" 3. suburbs to cities.- ^ * 

4. suburbs to farms. . *^ '^'^T^ 
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2* The greatest number of Mexican Americana living in 
United States today live in the 

1^ southeastern part of the coimtry. 
. ^ 2* northeastern part of the couatry, 
* 3*^ northwestern part of the country, 
4, southweSjjtem part of the country tV 

23- The .XBIQ census showed that 

1* all states were hot growing at Uie skme rate* 

2, all states were ^frowing at the.^me rate, 

3. ^ some states were adding large numbers to their 

populations and none were losing population • 
4* more states were los?.ng population than were 
gaining population • 

24. Since 1910 there has been ^ strong migration of 

•1. old people from Florida to New York, 
r 2, Blacks frqm the southern cities to the northern 
cities. ' - , 

3. Whites from California to Nebraska -and Oklahoma. 

4. * Mexican Americans from Ontaaa to New Mexico. 

25. In the United States the area of highest population 
density runs from 

1. Chicago to Los Angelas. . ^ 

2. iEl Paso to ?!iamii 



3. Boston to Washington. 
3, Washington to^ Miami. 



26. In 1971 the United States had a total population of 
about . . , ^ . 

1. 58 million. ' • 

2. 108 million. 

3. 208 million. 

4. 408 million. «... ' 

27. In. 1971 the |Iexican population was ^ 

1. growing at a slower rate th4n the United States 
population. 

2. growing at a faster rate than, the United Stated 
population. 

3. growing at. the same rate as the United States 
population . ^ ^ 

4. not growing at all. 

28. In 1971 the average' age of the United States popu- 
lation was . 

1. oidor than the average age of the Mexican 
popu3tation- 

, 2 . about the -same as the average age of the 
Mexican population. 
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* 3. four times as Jarge as the Mejcican population. 
4. eight times as large as the Mexican population. 

29. About 10 out of every 100 people in the United ' 
Staters are 

1. Mestizos. , 

2. Whites. 
3p Blacks. 

4. MexicaVi Americans. 

30. Over 1/2 of the people in Mexico are 

1. Spanish. ^ 

2. Mestizos. * ' 

3. Blacks. • , 

4. ]>n4ians. 

31. The intrQduption of modem medicine and improvements 
in sanitation in many of the underdeveloped nations 
of the wor^d has' cause'd a rapid 

1. increase in £he birth rates. \ 
2^ decxrease in the 'birljh rates. 

3. increase in the death rates. » o 

4. decrease in the death rates: . 

32. By the year .2000 some demographers expect the U.S. 
population to be about , - 

1. the same size as the Mexican population. 

^. twice as large as the Mexican population. 

3. four times as large as the Mexican population. 

4. eight ^imes as large as the Mei^ican population, 

33. In 1971 Mexico's largest urban place was 

1. Mexico City. 

2 . Tampico. 

3. Ciudad Juarez. 

• * 4. Tijuana. 

34. Some river valleys were good sites of early settle- 
I ments because they 

1. were the homes of only friendly Indians. 

2. haxi many valuable minerals* 

3. provided good soils ^Ad easy transportation. 

4. we)sl free of diseases and^nsects. 

^ ' ^ t> 

35. Between the. years 1790 and 1860 most American fami- 
lies had ^ 

1. no children. 

2. abotit one child, 

3. about three children. # i 

4. five or more children. j 
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36, The population of the United States in 1971 ^was 

1. smaller than the Mexican population, ^ 
2\ about the same size as the Mexican population, 

3, about twice as large as. the Mexican population.. 

4, about four times as large as the Mexican popu- 
lation. 



I 37, The U. S, Constitution states that a bensus of the 

! population must be takpn every <5 

i . ' " 1, year, ^ , ^ 

2,5. years. 
! . ^ 3, 10 years, ^ • 

4 , 2C| years , • 

38. The number of woftien p^ei^ 65 years old in the United 
State's ,is ^ - 

1. less than the number of mert over 65. 
- 2. about the same as the number of men over5 65, 

^ , ' 3, far less than the number of men over 65, 

, ' 4, greater' than the rfumber of men over 65, • 

j 39. Many of . the countries -tiiat are taking their first 

1 steps toward modernization have!.high birth rates and 

low .death rates. : This means that\ they will likely 
have 

1. high growth rates. 
■ ^ - 2. low growth rates. ' ^ ^ 

3. F growth rates that are slowing dowti. 

4. little ^r no growth. 

40\ A cotafetry with a large part of its .^population under 
15 years old is k^kely to have * ' 
' 1. high growtoi rate. 

2., high deq^^ rate. 

3. low biri^ lrate. \ ^ . 
^ . 4. low growth rate. 

V ^^41. M^y of the more modern nations of the world, like 

V ' Sweden, Japan, and the United States, have 

1, low birth rates and low death rates. 
• 2. low birth rates and high death"" rates . , 
/ . ^ 3 . high birth rates and low death itates . ^ / , 

4. high birth rates and high death rates. 

42. A |uap of population density aftiows the 
■i. total population* of a <:ountry. 

2. nvtaber ^f people, living- in each state. 
31 average riuirtoer of people for each square mile. 



Imff ^ 4. number of square miles in a country. 
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Population Pyramid 
Country "A" 



-Population Pyramid 
Country "B" 






1 




■■ 1 . 
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Males 


Females 



Population 
^ Over 65 



1^ Populd?tion 
Under 15 




M^les 



Females 



The part of the population, under "1^ years old is 
%. griper in Country "A" than Jm Country "B" 
-2. thimme in Country ''A" as. in- :Country "B^'. 

3. the same in Country "B" adr in Country "A". 

4. less in Country "A"ftthan in Coun;try "B!'. 



The birth rate 'in Country" "B"' is likely to be 

1. much lower than in Country "A" . 

2. only slightly lower than«.4n Country) "A . 

3. about the same as in Country "A". , 

4 . mu^h higher than in Countecy "A" . . 

The part of the population over 65 ^-ears old is 

1. » greater in Country "A" than. in Country "B". 

2. - the same in Country "A" as in Country "B". 

3. " the same in^ Country "B" as in Country "A". 
4*. less in Country "A" than in Country "B". . 

The government of Country "B" would ^heL^fe' tb be more 
concerned with t . ^ 

1. building old age homes. 

2\ providing hospitals for old people. 

3. building more-^ schools . 

4. building horAes for newly weds. ^ , 
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Birth Rate 



Death. Rate" 
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T 



1920 1930* 1940 1950 1960 



Since 1920, the birth and 'death rate'^in this country 

, has . ^ ^ 

1. stayed the same.? ' \^ < 

2. dropped slowly. '^^ ^ ^ 

3. increased slowly. . 

4 A increased very rabidly . | 

One te^planation for the* change in the birth ""and 4e4th 
rate of this country between 1940 andvl950 could be 
-1. a time of p^ce. ' ^ , 

2. good working) conditions. 

3. wa?r and hard times. 

4. a great flow of immigrants coming, in. 

Populatipn growth in this country would have been 
the greatest In. , * " 

1. 1929. . ^ 

2> , 1939. d j 
3. 1949. 

.4. 1959. * ' • , ' 

The birth "^rat^ and death rate of this country in 1960 
would be most like that of . ' * 

1. the United States' in 1790. . * 

2. ^Mexico ih IfflO.^ 

3. Mexico in 1930. ' 

4. .the Onited States in 1970. i. 
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Attitude Toward Any SilJjject 
scale. Short A Form 



200 



ERIC 



* 201 

Apjtendix F gives the At±itude Toward Any Subject 
Scale,, short A form, that is derived from the original long 
form developed hy Silance and Remmers in 1934 • The refer- 
ence to the long form scale follows: - ^ 

Silance, E, B., Remmers, H.^H* ^An experi- 
mental generalized master scale: A scale to - 
measure ^t^titude toward any school subject. 

•yhe reference to the shortened form developed by peramers is 

Remmers, H* H* A scale to measure attitude 
towaf d ^ariy school subject. Lafayette, In- • 
diana: Purdue Research ;Poundation, i960. 
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NAME 

sciiooL 



merits 
the 
s 

you 



may 



5. 



TEACHEfl_ 
PERIOD 



ATTITUDE TOWARD GEOGRAPHY UNIT , ^ v ^ 

DjlREC^glONS ; Please read each of the. follaDwing state- 
caTe^ully, Put a check mark ( ) if •you agree with 
Put 3^ cross (X) if you disagree ^ith the 



statement . 

tateinent. If you simply cannot decide about b statements 
place a question mark (?)\be,side it., ^ ^ * 



1. ^riiia ilnif^is profitable to everybody who- takes it. 



2. ilo matter what' happens ^ this unit always ciomes first. 

3. % would not advise anyone to ta|ce this unit. 

4. M y parents never had this^unit^ so I see no merit 

in. it. / . ' - - 



C am X 



not^ interested in this unit. 



6. "A ll 3,pssons and all methods used in this unit are 
clear and definite. • 

7\ ^ ' T his imlt is a good miit. 



8. ^This UQit reminds me of Shakespeare's play-f"Much 

. Ado (to do) About Nothing." 

9. _ I look- forward to this unit with horror. 

10. "This unit/has an irresistible attraction fo^^me. 

11. ' T his unirt: is a good pastime"., 

12. ^This unit will benefit' only the brighter. st|adents.^ 

13. don't believe this unit will do anybody any harm. 

14. I haven't any definite like or dislike for this linit. 

15. ^ ^This unit is a waste of time. ^ ^ , 

16 • am willing to spend my time studying this un\t. 

17. A n;^ student who takes this unit , is bound to be 
benefited. 
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Kmui Foa mimizmmiiw milium ^J^u^^mi m m e£ ?aso fyuue. sseooIcS 

All Eeqiiesfefl fecm sCudenfes arid/ faculty peruonaal She UaiVQ^sity of Te^is at El P«io 
^ ahGistd be actaieted t;he QiiiQo o£ Gho Dcaa» Ssl^col Tbf Edmaa&icn, at the ^ 
^nivts9it§. ©Cher seqEe^es ihGtald be aenS to the DS-ceeeos ofi Rcseareb ar4 ' 
EvaHpatSon, 81 Paso Fiablls Ssh03ll=a * . 

1. None of p8:p«on Inieiasing Otoila . Csiafegogas^ ^ . - , , 



Ideatify Iciatstsscoi?, C©:is?a« IlcU, aad No. If rtseaech is ^aiveraiey e6lat«d 

DrT Karici^. Hioor ntajos pr©£eoa0r# University of Georgia 
2, NastoCa) of Ic^^d^salja) expaeted C© ba paraoaally lavolved in the eoaduet of^the 



4. 
5. 

6. 



oeafe', Afcfeteie, Eotenfcien# asi^ I^jarning "^ima off Coventh Gta^G Gtu'Jeatis ^ 
mtnze of fi^-c project, "(dive a brief cutlia> of the purpose, tteGhed, gcaierai 
plaa ^f Invcaeigafciou oa £iot:t3^]>st ehaa two pageo. AfiCash to feMa fotca.) 

Soileefeion of daea. , (Bescrlba apeelflGally Che proecdurcs to be cscd in Che • 
eolleseioci of daCa'oa cioC tsore ehati Cwa page/* ACCaqh to chta form.) diva 
begianing aead 'ending daces of this procedure • *^ ' 

,Te8C qcecCiouEialro or other* iiaiCruments to be used. (Give name^ atcach aample, 
and give tiaCoa vhen you expert to be in each school where the iuistricnenC la to 



be used.) 

7. Schoola Off Departments 
frets which infornacloa 
is to be collected 

(Llat by nsine if kaevn) 

Seo attached lj|0ting 



SCudeatfl Involved 
. (Xnslicata apeeifically 
r how subjects will be 
selected) 
Gradii Level Number 



Teachers or other school 
enployeca ^ 



Grade Level 



Nuaber 



8. Base and r.echod whereby findings will bo made available to the El Paao Public 
Schools A copy of tho diosnt^tation will be provided b v Augunb 1975. 

^ignaturc of 1 (above) 



1/20/7S 

Date of Roquab1?^'^^</ 



8/74 




AUTHORIZSD: 



Oireccor of Research 



Dace: »^ 



iwcpmem thQ pisrfose ©f this study la t© dctemine the ef^osto o£ three •■ 
.eriterien mastery Icvola (90 # 80, euii 7@ ^er eet^t) ©a ashiqyerr.eajt, - attitude # 
rcteiatiaia, asi^ ticto sieci€d to learn- seveuth gre'4e atu^ents issing a geo-» 
graptiy miit of instni3ti©n.' • ■ , . ■ ■ * ( 

^tery leoxtdxig, whef^er grauf based or self-pased, is a tfeaehing 

strategy utilising a aequential deaign'^^hcreby eaeh^oegsientf ^©ntainla^ 

Bj^^^iti^ imtni^tienal ebjeativesi Is to be ma$^ei?e3 boforti instrustien^ begins 

©n the next segment. Operationally r a etud^nt must achieve every segment 

Qf the unit ta a J^rd^serjaastci^ j^orformanee level. This level represents 

a propertioa of abrrcGt rcsponseSf that is ^ 90 pgr eent^ 80 por c<5nt# and 70 . 
'■ ■ 5- ^ ^' ■ ' ., 

per sent eerreat. A fcedbask/correction iCsmponent and the allocation ©£ 

auffieieat timQ to study should theoretically enable most students to 

a^ieve driterion taastery performance* 

Treatroent Mater ials ♦ toeatment materials 'for this study will consist 
of a PlPM geography urfit. Popu lation Gr wtjt in the ^nited^State s and Mexico, 
PIEM is an acronym for the Porced Xnfex:ential Response Mode, a solf -instruction- 
al text which uses incomplete sentence st«Ris to fo^ a student to derive 
information from a data base in order to construct a series of sequential 
responses, wHen correctly ccHnpleted, the stems and the responses compose 
a logfical narrative which interprets information contained in the data 
base, that is, a map, a chart, a graph, or a table. 

The unit is divided into three parts. Part I contains 16 different data 
base figures , Part tl contains 30 different' d^ta base figures , and Part 1X1 
contains 7 data base figures. Sentence stems from each data base fiofiire 



oQzm 




2X1 



before a attii«Bit oan p^Qsei^d t© tlie next data base figtiire* The review 
tests at tho eE4 of easR part roust alGOofee aehievctl to a given cxxteriosn 
level before ^raeeeiing t@ next part* ' ■ ■ . 

^ Failmre to aehioyo a prescribed criterion level will require a fec^-' 
baek learnitxg c^rrcstiva whb^^cby tS^e teaeher directs a student to the ajection 
^ within a segment where learning deficiencies oqaur. Other corrective procedures 
* Will Include ^^11 group discussioas, tutoring by peoafs who have attained 
criterion nastery, teaehor-student tutoring t ^ 

• A final evaluation will be administered to all students, ^pon completicp 
of %he unit as an end-of-scquenee appraisement of uiiit objetitivcs* The 
fifnal suffisaativc test/ and three review tests at the end of each major part 
will be teaxher scorcdi other segments will; be student scored with generekl 
teacher supcrvioion.^ ' ^ 



Teacher Preparatii^n . T^prs will neet' with the researcher on February 
21 1 1975 from 8:30. to 11:30 a. m. ^f or purposes of learning Dbasic concepts 
of demography^ 2) basic knowledge .concerning population change in Mexico and 
the United States, 3} basic skills in map and graph analysis, and 4) basic 
procedures for a mastery leaa^ning strategy* 

Teacher participants will be provided with a set of materials Population 
Growth in the United States and Me xico > They will be demonstrated a m^el ^ 
'and sequenCo of map-graph analysis and then take turns practicing individually 
a replication of^4;hQ model. 

An* alternative to the proposed in-^ser^tice workshop will consist of the 
researcher mjaeting with each teapher on^ individual basis. ^Written in- 
strudtiorts will be pr^vi^^ed*, discussed, and clarified. 
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S* Cblleetion ot Data 



Duration of the Study , Tho propQ5e<3 study is a short-term study that 
will extend ever a period of approximately three weeks. A vocabulary teat 
will he given prior to troatneAt in. order t© determine two vocabulary' 
levels— -abovd grade lov^l and below grade level. Approxioatoly three 
weeks will be allowed for the treatment, including time fccqtuired to 
administer the fonrativo teats and einploy the correction/feedback procedures 
of a mastery strategy. One day will be jusje<f^ to^acteinister the surnmative 
posttest and attitude scale. A delayed posttest will be administered three 
wceks„ after the treatment ends. !rhe delayed posttest will measure the degree 
of retention evidenced cince the posttest. (See next page, charr for » 
dajta collection schedule) 
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I GrAdQ tto. of Approxixsate No. 

School ^Teacher Level Classens of Students 

, ■ ; ■ - . , . . - ■ - . - - , 

Crodby Aune ^ 6 '180 

/ 

White Gomersall 7 . 7 210 , 

Guillen >ayne 7 2 60 

Ctoyon . * 

Hills . Eope 7 3 90 

Henderson ^can ^ ^ ^ • JSi- 

24 . 720 - 
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Time Table for Pilot and , Experimental ^ 
" ' ' Study 
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TIME TABLE^FOR PIJLOT AND EXPERIMENTAL , 
STUJ3Y 

'Bate ' - . . Pr'|3cedure 



February 2, 1975 
February 3,^ 1975 

February 1975 
February 21, 1975 

February \2.7 , 1975 

'March 3, 1975 

March 21, 1975 
April 11, 1975" 



Pilot classes randomly"^ assigned to 
treatment groups, v . , 

Pilat treatment began: Instructions 
given to pupils and 17 minute vocabu- ^ 
lary' test administered. 

Pilot ql^sses Ibegan unit of instruction, 

Siimmative^test And aj^titude scale ad- 
mi nistered\t^ jJllot (classes. 
Teachers r^j^li^ied ui\it text and answer 
booklet. 

*■ 

Orientation meeting wi*6h teachers par- 
ticipating in the final study and 
classes randomly \^ssigned to tjreatment. 

Treatment began: instructions given to 
pupils and 17 minute vocabulary test 
administered. 

Summative test and attitude sc/le ad- 
ministered. 

Delayed posttest administered. 
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